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ADVERTISEMENT. 


The extension of the scope of the National Museum during recent 
years and the activity of the collectors employed in its interest have 
‘aused a great increase in the amount of material in its possession. 
Many of the objects gathered are of a novel and important character, 
and serve to throw a new light upon the study of nature and of man. 

The importance to science of prompt publication of descriptions of 
this material led to the establishment, in 1878, of the present series 
of publications, entitled “ Proceedings of the United States National 
Museum,” the distinguishing peculiarity of which is that the articles 
are published in pamphlet form as fast as completed and in advance of 
the bound volume. The present volume constitutes the eighteenth of the 
series. 

The articles in this series consist: First, of papers prepared by the 
scientific corps of the National Museum; secondly, of papers by others, 
founded upon the collections in the National Museum; and, finally, 
ot facts and memoranda from the correspondence of the Smithsonian 
Institution. 

The Bulletin of the National Museum, the publication of which was 
commenced in 1875, consists of elaborate papers based upon the collec- 
tions of the Museum, reports of expeditions, etc., while the Proceedings 
facilitate the prompt publication of freshly-acquired facts relating to 
biology, anthropology and geology, descriptions of restricted groups 
of animals and plants, the discussion of particular questions relative to 
the synonymy of species, and the diaries of minor expeditions. 

Other papers of more general popular interest are printed in the 
Appendix to the Annual Report. 

Papers intended for publication in the Proceedings and Bulletin of 
the National Museum are referred to the Advisory Committee on Pub- 
lications, composed as follows: Frederick W. True (chairman), Marcus 
Benjamin (editor), James E. Benedict, Otis T. Mason, Leonhard 
Stejneger, and Lester F: Ward. 

S. P. LANGLEY, 
Secretary of the Smithsonian Institution. 
III 
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____— The Classification and Geographical Distribution of the 
pearly Fresh-water Mussels.—No. 1068. May 19, 1896... . 295-343 


New genus: Lepidodesma. 


STEINEGER, LEONHARD. Description of a new Genus and 
Species of Blind-tailed Batrachians from the Subterranean 
Waters of Texas.—No. 1088. August 12, 1896.......--.-.- 619-621 


New genus: Typhlomolge. 
New species: Typhlomolge rathbuni. 
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LIST OF CORRECTIONS. 


Page 119, erase first dash in Alta-Mira Yellow- Throat. 

Page 779, for Glossophaga villosa, new species, read Glossophaga true, 
new species. 

|Since this description was prepared I have become acquainted with 
the fact that the name Glossophaga villosa was used in 1830 by Reng- 
ger (Naturgeschichte d. Siugeth. Paraguay, p. 30) for a species of bat, 
which, however, is not a member of the genus Glossophaga as now 
restricted. Wagner (Suppl. Schreber’s Siugeth., p. 620) places Reng- 
ger’s species under Cheronycteris, with which genus it agrees in 
possessing three premolars in both jaws. But in other respects the 
description is distinct from any form now known. H. Allen. | 
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DIAGNOSES OF NEW MOLLUSKS FROM THE SURVEY OF 
THE MEXICAN BOUNDARY. 


By W. H. Datu, 


Honorary Curator of the Department of Mollusks. 


THE International Boundary Commission for the Survey of the line 
between the United States and Mexico was accompanied by Dr. Edgar 
A. Mearns, U.S. A., who, with his associates, collected objects of natu- 
ral history both along the line and from the ocean near its western ter- 
minus. <A full report on the mollusks has been prepared by the writer, 
with suitable illustrations, but as this may be some time delayed in pub- 
lication, waiting for the completion of other reports, the following diag- 
noses of new forms have been prepared. 


Family HELICID®. 
PATULA STRIGOSA, Gould, var. CONCENTRATA, Dall. 


Shell exactly mimicking the normal P. strigosa, with rounded whorls, 
but measuring only 13 mm. in minor and 16 mm. in major diameter, with 
a height of 8 mm. 

Sammits of the Hachita Grande and Huachuca Mountains, abundant. 


EPIPHRAGMOPHORA ARIZONENSIS, new species 


Shell small, moderately elevated; light brown, with a narrow brown 
band just above the periphery, mostly concealed by the suture, but visi- 
ble internally in the aperture on the outer side; whorls four and a half, 
of which one and a half are nepionic and punctate, the remainder with 
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rather well-marked incremental lines and microscopic vermicular mark- 
ings, of which the longer axes are subparallel to the lines of growth; 
suture distinct, whorls full and rounded, but with the periphery slightly 
above the middle, the last whorl descending a little near the aperture; 
base full and rounded; umbilicus narrow, deep; aperture expanded; the 
pillar lip reflected, but the outer lip notso. Height, 11; major diameter, 
17; minor diameter, 13.5 mm. 

Locality.—Banks of the Santa Cruz River. near Tucson, Arizona, 
Like Arionta var. indioensis, Yates, but smaller, with less oval aperture - 
and narrower umbilicus. That species has the brown line not covered 
by the suture. 


EPIPHRAGMOPHORA HACHITANA, new species. 


Shell large, depressed, polished, sculptured with irregularly promi- 
nent, incremental lines, but without spiral striation or surface granu- 
lation; whorls four and a half, rounded; suture distinct; last whorl 
depressed near the peristome; aperture oblique, with a thickened and 
somewhat dilated but not reflected lip; pillar lip broad near the body; 
umbilicus moderate, deep, exhibiting nearly two whorls; the fresh shell 
livid waxen, or pale reddish-purple, with a single darker band, bordered 
by paler color, above the periphery. Major diameter, 26.5; minor diam- 
eter, 21; height, 12 mm. 

Locality.x—Hachita Grande Mountain, at an altitude of 8,270 feet, 
and in many other localities in the central region. 

This resembles HL. magdalenensis, Stearns, but is a much larger shell, 
and, when fresh, of a different color. 


POLYGYRA CHIRICAHUANA, new species. 


Depressed, thin and polished, dark brown, with five and a half whorls, 


and sculptured only with tine incremental lines; suturedistinet, periphery .— 


rounded, with a constriction behind the peristome, which descends 
slightly; umbilicus deep, narrow; aperture oblique, with a narrow, 
livid, strongly reflected lip, which is.somewhat flexuous and entirely 
destitute of internal teeth; body without teeth, the lips united by a 
thin smooth callus. Height, 7.7; major diameter, 18; minor diameter, 
14.8 mm. 

Locality.—Fly Park, Chiricahua Mountains, Arizona, at an elevation 
of 10,000 feet. 

Like P. levettei, but larger and edentulous. 


POLYGYRA MEARNSII, new species. 


Shell pinkish-brown, depressed, five-whorled, sculptured only with 
fine lines of growth; spire much depressed, suture very distinct; pe- 
riphery rounded, but above the middle of the whorl; base somewhat 
compressed, rounded; umbilicus deep and narrow; last whorl a little 
depressed and strongly constricted behind the peristome, which is 
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oblique and strongly reflected, united over the body by a well-marked 
callus, on which are two converging but not united lamellze; basal part 
of the peristome with two distinct transverse lamellie, outer lip broader, 
receding with a single oblique tooth deeper in the aperture. Height, 
5.5; major diameter, 13; minor diameter, 11 mm. 

Locality—Hachita Grande and Huachuca Mountains, New Mexico. 

Distinguished from all other species by its three well-marked teeth 
on the outer lip. 


Family PUPIDA. 
Genus HOLOSPIRA, Martens. 


Subgenus HOLOSPIRA ss. 


Axis with a plait in the penultimate whorl and with basal, parietal, 
and peripheral lamell projecting into the lumen of that whorl. 
Type, H.pilocerei, Pfeitier. The subgenus includes also H. goldfussti, 
Pfeiffer, and H. goniostoma, Pfeifer. 
Section BOSTRICHOCENTRUM, Strebel and Pfeffer. 


Axis moderate, with a continuous plait nearly the whole length but 
with no lamelle. 
Type, H. tryoni, Pfeiffer. H. veracruzianus also belongs here. 
Section HAPLOSTEMMA, Dall. 


Axis moderate, with a short, stout, axial lamella in the penultimate 
whorl only. 
Type, H. mearnsii, Dall. 


Section EUDISTEMMA, Dall, 
Penultimate whorl with a short axial and a parietal lamella only. 
Axis moderate. Type, H. arizonensis, Stearns. 
Section DISTOMOSPIRA Dall 
Penultimate whorl with a short, strong, axial and a basal lamella 
only. Axis moderate, smooth. Type, H. bilamellata, Dall. 
Subgenus METASTOMA, Strebel and Pfeffer. 
Axis smooth, without plait or sinuosity, penultimate whorl without 
lamelle. Type, H. roemeri, Pfeiffer. 
This comprises most of the species usually denominated Holospira. 
Subgenus COELOSTEMMA, Dall. 


Axis vertically ribbed as in Coelocentrum; shell otherwise as in Jeta- 
stoma. Type, H, elisabeth, Pilsbry. 


Genus COELOCENTRUM, Crosse and Fischer. 
Subgenus SPARTOCENTRUM, Dall. 
Axis as in Bostrichocentrum; otherwise as in the type of the genus. 
Type, C. irregulare, Gabb. 
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HOLOSPIRA (METASTOMA) CROSSEI, new species. 


Shell small, compact, twelve-whorled, with two polished, smooth, 
blunt nuclear and four increasing whorls, followed by a cylindrical 
spire faintly transversely ribbed; suture distinct, base rounded with a 
shallow umbilical chink; aperture simple, slightly obtique, not projecting 
beyond the periphery of the preceding whorl, the lip entire, slightly ex- 
panded, without internal ridges. Height, 11; maximum diameter, 4 mm. 

Top of Hachita Grande Mountain, New Mexico. 

This resembles H. goldfussii, with an entirely different interior, and 
a less reflected and triangular peristome. 


HOLOSPIRA (METASTOMA) PILSBRYI, new species. 


Shell externally almost exactly like H. tryoni, Pfeiffer, as figured by 
Crosse and Fischer,' but that species has the internal characters upon 
which Strebel and Pfeffer based their section Bostrichocentrum. The 
present form has a height of 13 and a major diameter of 4 mm., and 
comprises two nuclear, six increasing, and six equal whorls. 

Puebla, Mexico; Arizona, collected by Dr. Edward Palmer. 


HOLOSPIRA (DISTOMOSPIRA) BILAMELLATA, new species. 


Shell elongate, slender, blunt-tipped, with two smooth nuclear, six 
increasing, and nine subsequent equal whorls; sculpture of slightly 
raised, distant, straight riblets, obsolete on the middle of the shell, 
but strong on the last whorl, where they are crowded and rather irregu- 
lar; umbilicus small, shallow; aperture as in H. crossei, but projecting 
beyond the periphery of the preceding whorl. Height, 20.5; maximum 
diameter, 5 mm. 

Hachita Grande Mountain, New Mexico. 


HOLOSPIRA (HAPLOSTEMMA) MEARNSII, new species. 


Shell small, compact, with two nuclear, seven increasing, and five 
subsequent whorls; sculpture and aperture much as in #7. crossei, the 
base slightly appressed and the ribs closer and more prominent than 
on the preceding whorls; umbilicus shallow; aperture projecting some- 
what beyond the preceding whorl; the peristome hardly reflected, sub- 
triangular, little thickened, and without folds internally; axis small, 
subcylindriec, with a strong, short lamella near the base in the penulti- 
mate whorl; length, 14.5; major diameter, 4.5 mm. 

Hachita Grande Mountain, New Mexico. 

This resembles H. crossei externally, but is larger, with more pro- 
jecting aperture. 


HOLOSPIRA (BOSTRICHOCENTRUM) VERACRUZIANA, new species. 


Shell closely resembling the enlarged figure of H. microstoma,’ Pfeifter, 
but with a shorter apical cone and larger aperture; it differs also by hav- 


‘Moll. Mexique. -Crosse and Fischer, Moll. Mex., p. 337, pl. Xvut, figs. 9, 9a. 
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ing 17 whorls in a total length of 17.5 mm., against 18 whorls in a length 
of 15.5 mm, for H. microstoma. The last whorl in the present species 
is rounded below, that of H. microstoma angulated. H. veracruziana 
has the one and a half nuclear whorls polished, those of the apical 
cone finely ribbed, those of the rest of the spire striate, with a few 
coarse riblets just behind the peristome. 

Localitya—Mizantla, Province of Vera Cruz, Mexico. 


Family BULIMULID A. 
Genus BULIMULUS, Leach. 
Subgenus PSEUDORHODEA, Dall. 


Shell slender, small, with a gyrate and pervious axis in the last 
whorl and a half, without internal lamin; jaw as in Thysanophora. 
Type, Columna ramentosa, J. G. Cooper, Lower California. 

This group has a superficial resemblance to the South American 
Rhodea, Adams, but an anatomical examination shows it to be most 
nearly related to the Bulimuli of the subgenus or section Leptobyrsus, 
especially B. artemesia, Binney. 


BULIMULUS LEVIS, Dall. 


Bulimulus xantusi var. levis, DALL, Proc. U. 8. Nat. Mus., XVI, p. 641, 1893.— 
COoPER, Proc. Cal. Acad. Sci., 2d ser., IV, p. 139, pl- Vv, fig. 14. 


Fresh specimens sent by Dr. Cooper show this to be perfectly dis- 
tinct from B. xantusi. 


BULIMULUS COOPER], Dall. 


Bulimulus pilula, CROssE and:FiscHEeR, not BINNEY; CooPER, Proe. Cal. Acad 
Sci., 2d ser., IV, p. 139, pl. v, fig. 12, 1894. 
This form, distinguished among other things by pale peripheral band- 
ing, is quite distinct from the true B. pilula of which the types are in 
the National Museum. 


BULIMULUS BELDINGI, Cooper. 


Bulimulus inscendens beldingi, J.G. COOPER, Proce. Cal. Acad. Sei., IIT, p. 209, 1892; 
p. 340, pl. x11, fig. 5, 1893. 
An examination of specimens sent by Dr. Cooper fails to show inter- 
mediate gradations between this species and B. inscendens. I haye no 
doubt of its distinctness. 


Family UNIONID 4. 
UNIO MITCHELLI, Simpson, new species. 

Shell rhomboidal, solid, rather inflated, rounded before, somewhat 
biangulate behind; dorsal margin curved; incremental lines strong, 
anteriorly irregular; epidermis varying from light brown to black, 
coarse, often shining; beaks moderately prominent, showing traces of 
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rather strong concentric sculpture; cardinal teeth strong, short, rather 
ragged; laterals short, club-shaped, heavy, granular, or striated; nacre 
soft silvery white; shell near the beaks with obscure, narrow plica- 
tions. Height, 33; length, 55; diameter, 20 mm. 

Locality.a—Guadelupe River, Victoria County, Texas, Hon. J. D. 
Mitchell; Rio Salado, near New Leon, Mexico. 

This species probably groups with Unio rovellii and scamnatus, 
though no other members of the group have pustules or plications. 


EPIPHRAGMOPHORA ARNHEIMI, Dall. 


Arionta californiensis, LEA, var. ramentosa, GOULD, small variety, W. G. BINNEY, 
sull. U. S. Nat. Mus., XXVIII, p. 133, fig. 108, 1885. 

This small species has been referred to californiensis as a subvariety, 
but a series of forty-three very uniform specimens from various locali- 
ties indicates that it is a distinct species. 

Type.—No. 39612, U. S. N. M.; Nachoguero Valley, California, Dr. 
Mearns: San Pablo, Arnheim. 


CERION (MAYNARDIA) PINERIA, new species. 


Shell small, whitish, obliquely mottled with pale brownish flammules, 
sometimes nearly all brownish, with about eight whorls; nucleus smooth, 
brownish, of a whorl and a half, followed by fine, narrow, oblique, sub- 
equal riblets crossing the whorl, with about equal interspaces; apex 
dome-shaped; body of the shell subeylindrical, base slightly attenuated, 
with no umbilicus; aperture rounded, except over the body, with a 
thick, white, well-reflected lip, parietal and pillar lips each with a low 
medial tubercle or tooth; length of shell, 14; diameter, 6.5 mm. 

This is nearest related to Pupa cyclostoma, Kiister, but is small 
and easily distinguished by its finer, closer, and more even ribbing. 
Like all the species of its genus it is variable, and has among others a 
small variety with very regular ribbing which hardly exceeds 10 mm. 
in length, and is doubtless the smallest form belonging to the genus 
which has yet been reported. 

Type.—No. 107329, U. 8. N. M.; Isle of Pines, Johnson. 


DIAGNOSES OF NEW SPECIES OF MOLLUSKS FROM THE 
WEST COAST OF AMERICA, 


By W. H. Datu, 


Honorary Curator of ihe Department of Mollusks. 


DurRinG the work of the Albatross on the west coast of America a 
number of interesting species new to science have been collected, some 
of which have been described and illustrated, but many more still 
remain to be worked up. Pending the completion of studies now in 
progress the following diagnoses of especially interesting forms are 
printed, to attract attention to certain groups not hitherto discrimi- 
nated. 


e 


CALLIOSTOMA IRIDIUM, new species. 


Shell thin, with pearly sheen; conical, with eight whorls; nucleus 
smooth, polished, bulbous, asymmetrical, of less than one whorl; sub- 
sequent whorls flattened, so that the sides of the spire are nearly 
straight, diverging at an angle of 60°, and sharply angular at the 
periphery, against which the suture is laid; base flattish, near the 
aperture more or less rounded, imperforate; sculpture on the spire of, 
first, a strong thread, bordering the suture on each side, this thread 
separated by a channel from the flattened area between the two threads, 
upon which area are (on the last whorl seven) spiral threads, which on 
the last whorl are beaded and separated by wider interspaces, above 
become fainter or lose the beading, are obsolete on whorls 4, 5, and 6, 
while on the apical whorls only the strong threads remain; the latter 
are also beaded on the later whorls; base spirally threaded, the threads 
more or less beaded by the intersection with them of arched, rather 
strong radiating lines of growth; threads stronger and more distant 
as they approach the smooth, broad axial rib; the periphery of the last 
whorl with two granulated keels; aperture subquadrate, brilliantly 
pearly, the pillar white, smooth, with no tooth or projection at its base; 
color of the shell pinkish-waxen, verging toward bluish near the apex, 
with variable delicate brown flammules, which cross or variegate the 
whorls and usually end as more or less distinetly paired brownish spots 
on the periphery of the last whorl, not being visible on the base; the 
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nacre shines through the outer coating of the shell quite conspicuously 
when it is wet. Height, 20; maximum diameter, 18; height of aper- 
ture, 7 mm. 

West Mexico, in deep water; also at U.S. Fish Commission station 
3387, and in the gulfs of Panama and California, in about 100 fathoms, 

Type.—No. 122957, U.S. N. M. 

This elegant species has an operculum with a great many very nar- 
row whorls and entire margin. The animal is brilliantly painted with 
searlet and black, and has well developed eyes and an unusually long 
muzzle. 





CALLIOSTOMA TURBINUM, new species. 


Shell small, margarite-form, with six and a half rounded whorls; 
nucleus minute, white, smooth, of one whorl, followed by strongly seulp- 
tured, rather infiated whorls separated by an inconspicuous suture; 
sculpture on the spire of rather elevated, narrow, spiral ridges, of which 
the most posterior is always beaded, though the beading on the others 
fails on the apical whorls; in front of this ridge is a smaller one, then 
three, or on the last whorl five, subequal, larger ones, the third form- 
ing the periphery of the whorl, the suture being laid against the most 
anterior ridge; the base has abont twelve, subequal, more crowded, 
spiral threads, faintly or not at all beaded, larger toward the axis; the 
body of the shell is of a nacreous waxen tint, with transverse flammules 
of dark brown, which articulate the spirals, are much fainter on the inter- 
spaces, but do not reach the base, on which the spirals are more or less 
articulated with reddish-brown; the base is somewhat flattened, the 
periphery not keeled, the pillar short, white, with a minute umbilical 
chink; aperture subquadrate, nacreous, suleate by the external sculp- 
ture; there is no projection at the distal end of the pillar. Height, 12; 
major diameter, 12.5 mm. 

U.S. Fish Commission stations 2902 and 2972, among the Santa Bar- 
bara Islands, in about 100 fathoms. 

Type.—No. 122578, U.S. N. M. 

This is a pretty species, with a polished outer coat, through which 
the nacre shines very distinctly. 


Genus ANAPLOCAMUS, Dall. 


Shell short-spired, with a thick brown periostracum, with a simple, 
sharp, outer lip, parietal callus, arched pillar, the anterior extreme of 
the aperture slightly produced and pointed, as in some Litorinas; the 
base imperforate, the aperture destitute of lire, teeth, or other projec- 
tions; operculum, relatively to the size of the animal, large; area of 
attachment, small; form, U-shaped, the apex without any spiral ineli- 
nation, rather blunt, the increment being applied to the proximal end, 
and the edges entire. 

Type.—A. borealis, Dall. 
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ANAPLOCAMUS BOREALIS, new species. 


Shell short, rude, of about four and a half whorls (the apex in each 
specimen eroded), smooth, except for lines of growth and darker lines, 
which might indicate resting stages; whorls somewhat flattened above 
and near the apex, more or less appressed at the suture; periphery 
rounded, or, in the younger shells, obscurely angular; base full, smooth, 
with no indication of an umbilicus or axial depression; aperture sub- 
ovate, pointed in front or behind; outer lip thin, sharp, simple; pillar 
rather thick, white, with a smooth, well-marked callus over the body; 
operculum dark brown, with strong incremental lines. Height of 
(somewhat eroded) shell, 17; of last whorl, 15; of aperture, 10; major 
diameter of shell, 13; of aperture, 7 mm. 

Pacific Ocean, south of Unimak Island, in 61 fathoms, mud, C. H. 
‘Townsend. 

Type.—No. 122592,U. 8. N. M. 

This very remarkable shell recalls a fresh-water genus at once, and 
would easily be overlooked amid a quantity of Anculosa dilatata. But, 
when studied, it is seen to be unlike any fresh-water form or any 
marine form hitherto known. It is probably referable to the family 
Trichotropide, as the peculiar production of the aperture, the thick, 
brown epidermis, and the curious operculum all have points in common 
with species of Trichotropis. 


SOLARIELLA NUDA, new species. 


Shell turbinate, recalling Margarita, smooth, polished, except for 
obscure spiral markings which do not interrupt the surface, of about 
four whorls; color, white, with a pink or blue nacre glowing through; 
whorls rounded, flattened in front of the suture; base rounded; wmn- 
bilical margin keeled; umbilicus wide, funicular; aperture rounded, 
oblique, hardly angulate by the umbilical rib, and with a very short 
interruption between the inner and outer lips; operculum light brown, 
thin, with about ten whorls. Height, 15; major diameter, 19; minor 
diameter, 15.5 mm. 

U.S. Fish Commission stations 2928, 3187, and 3348, in 298 to 455 
fathoms, off Lower California. 

Type.—No. 122580, U. S. N. M. 


SOLARIELLA CERATOPHORA, new species. 


Shell thin, with a pale olive, silky epidermis, and six whorls beside 
the (decollate) nucleus; early whorls smooth, gradually taking on two 
rows of projecting points or sharp nodules, which are, on the later 
whorls, connected by a slender spiral thread; periphery with a slender 
granular thread,on which the suture is laid; base with five similar 
threads, closer as they approach the umbilicus; umbilicus small, verti- 
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cally striate; aperture rounded, slightly angulated by the sculpture; 
the outer lip thin, sharp; the inner reflected over part of the umbilicus. 
Height, 28; diameter, 24 mm. The operculum has four or five whorls. 

U.S. Fish Commission station 3432, in 1,421 fathoms, mud, in the Gulf 
of California, off La Paz. 

Type.—No. 122960, U.S. N. M. 

The single specimen obtained has repaired an injury of the base so 
as to somewhat distort the umbilical region. Except for the presence 
of an umbilicus this might well be referred to Turcicula or Bathybem- 
biz, and examination of the anatomy may show that to be its proper 
location. 

RIMULA (?) EXPANSA, new species. 


Shell low, rounded, expanded; apex small, prominent, subcentral, 
recurved to the right; foramen like an exclamation point without the 
dot ('), the smail end anterior, the suture in front of the foramen incon- 
spicuous, marked by a narrow raised line on the interior of the shell; 
anterior slope convex, gently rounded; posterior a little excavated; 
sculpture of evenly spaced, similar, close, fine, rounded threads over- 
running radiating, rounded, little elevated threads of three sizes, the 
larger starting at the apex, the others intercalary toward the periphery 
as the interspaces widen; margin of the shell slightly crenulated by 
the sculpture; interior smooth, yellowish white, the septum convexly 
arched without buttresses. Height, 10; length, 52; width, 26 mm. 

J. 8. Fish Commission stations 3358, in 555, and 3047, in 885 fathoms, 
Gulf of Panama. 

Type.—No. 122967, U.S. N. M. 

This species recalls R. asturiana, Fischer, but is lower and more 
expanded, a thinner shell, and with more delicate sculpture. 


EMARGINULA FLABELLUM, new species. 


Shell small, translucent white, depressed, wider in front, narrow 
behind, squarish at both ends, with the incurved apex terminal behind; 
slit short, ene-fourth as long as the shell, widest in front, straight; fas- 
ciole depressed, with an elevated keel on each side; sculpture of fine 
concentric incremental lines and very fine elevated threads, which start 
from the anal fasciole and curve outward toward the margin with very 
few intercalated threads; margin smooth, interior polished, the fasciole 
convex inward; front margin twice as wide as the posterior margin. 
Length, 10; height, about 2.5 mm. | 

U.S. Fish Commission station 2932, in 460 fathoms, sand, off Clarion 
Island, Lower California. 

The only specimen taken, though living, was slightly crushed. 


CHORISTES CARPENTERI, new species. 


Shell large, solid, of three and a half rounded whorls, covered with 
a pale olivaceous epidermis, sculptured only with somewhat irregular, 
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rude, incremental lines; suture deep, the whorl in front of it slightly 
excavated; base rounded, the umbilicus narrow, deep; aperture sub- 
ovate, not interrupted by the body; the inner lip nearly straight, the 
outer lip simple, sharp-edged; the interior of the aperture. white. 
Height (somewhat eroded), 21; diameter, 21 mm. 

U.S. Fish Commission station 3382, in 1,793 fathoms, mud; Gulf of 
Panama. 

Type.—No. 123039, U. 8. N. M. 

This is the second species of this very interesting genus, and the 
first from the Pacific. It is larger, more elevated, and much more solid 
than the form from the North Atlantie on which Dr. P. P. Carpenter 
erected the genus. 


BENTHODOLIUM PACIFICUM, new species. 


Shell resembling 6. abyssorum, Verrill and Smith, from the North 
Atlantic, from which it differs by its much more elevated spire with the 
same number of whorls, its smaller last whorl and aperture in propor- 
tion to the whole shell, its more slender pillar and larger umbilicus, and 
especially by having its spiral sculpture less crowded, and reticulated 
by narrow, flattened threads overrunning the spirals and in harmony 
with the lines of growth. Height, 30; diameter, 20 mm., but less per- 
fect specimens attain twice this size. 

U.S. Fish Commission station 3375 in 1,201 fathoms, ooze, near Mal- 
pelo Island, Gulf of Panama. 

Type.—No. 123031, U.S. N. M. 

The operculum is narrower and less spiral than that of the Atlantic 
species. 





PHOS COCOSENSIS, new species. 


Shell elongate, acute, eleven-whorled, including a nucleus of four 
whorls; color, yellowish white, with variable brown spiral banding; 
sculpture of 11 or 12 narrow, little elevated, distant ribs, more or less 
angulated at the shoulder; spiral sculpture of numerous rather sharp, 
close threads, flatter on the last whorl, with a few more prominent be- 
tween the suture and the shoulder; suture distinct, whorls moderately 
rounded; aperture longer than wide, with an entire outer lip, slightly 
thickened and internally lirate; throat white, pillar with a groove near 
its anterior edge; canal short, deep; siphonal fasciole moderate; body 
with a thin white callus. Height, 47; last whorl, 28; diameter, 19 mm. 

The operculum is smooth-edged, as in Fusus. 

U.S. Fish Commission station 3368 in 66 fathoms, near Cocos Island, 
Gulf of Panama. 

Type.—No. 123010, U.S. N. M. 


COMINELLA BRUNNEOCINCTA, new species. 


Shell compaet, solid, livid pinkish, with narrow, brown, distant, spiral 
lines and a few brown flammules near the suture; nucleus smooth, 
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small, white, of two whorls, followed by five subsequent whorls; spire 
acute, whorls moderately rounded, the last much the largest; sculpture 
on the early whorls decussate by fine transverse riblets, strongest near 
the suture, and flattish spiral threading; later the whorls are polished, 
smooth, except for lines of growth and narrow, distant, sharp grooves; 
suture with a narrow channel; aperture long, narrow, with a shallow 
narrow sinus behind and a deep siphonal sulcus in front; outer lip thick- 
ened, flexuous, obscurely lirate behind, body with a thin callus; pillar 
white, concave, with a prominent margin, shorter than the aperture. 
Operculum narrow, elongate oval, with an apical nucleus. Height of 
shell, 31.5; of last whorl, 24.5; diameter, 13 mm. 

U.S. Fish Commission station 3590, in 56 fathoms, sand; tempera- 
ture, 62.69; in the Gulf of Panama. 

Type.—No. 122009, U.S. N. M. 


FUSUS(?) RUFOCAUDATUS, new species. 


Shell elongate, acute, thin, with six or more whorls (partly eroded) 
covered with a delicate yellow-brown epidermis, the pillar and canal, 
when fresh, of a pronounced rufous-brown or brown-pink, which fades 
more or less in the dry shell; whorls drawn out, rounded, with a deep 
but not channeled suture; nucleus eroded; the remaining whorls 
sculptured with about a dozen flattened subequal spirals with narrower 
grooves between them, crossed by lines of growth and (on the last 
whorl about 20) sharp flexuous riblets, which cross the whorl and 
are obsolete on the canal; base attenuated; pillar long, very straight, 
attenuated, twisted, almost pervious; aperture narrow; outer lip very 
thin, sharp, concave near the shoulder, produced in front, modified 
by the sculpture, but not lirate. Height of (eroded) shell, 30; of last 
whorl, 21; diameter, 9 mm. 

U.S. Fish Commission stations 3360, 3374, 3392 and 3415, in 1,270 to 
1,879 fathoms, Gulf of Panama. 

This elegant little shell recalls Boreotrophon in its sculpture, and may 
not be a true Fusus. The spirals in some of the specimens are narrower 
and more numerous than in the type, and in the young the ribs are less 
sharp and the color more ashy. 





Genus TRACTOLIRA, Dall. 


Shell slender, drawn out in its coil, fusiform, with a short canal and 
pervious axis; outer lip simple, not expanded or lirate; body not cal- — 
lous, the axis twisted, with a single strong plait at its anterior edge, 
the young showing five or more narrow, low, thread-like ridges behind 
the one above mentioned, but which become obsolete in the adult. 

This singular shell appears to be a degenerate abyssal form of Volu- 
tidie, but which can not be assigned to any of the genera yet estab- — 
lished, | 

Type.—T. sparta, Dall. 
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TRACTOLIRA SPARTA, new species. 


Shell elongate, slender, with a greenish or ashy adherent epidermis 
(more or less eroded near the apex in all the specimens), and about six 
whorls; nucleus apparently as in Scaphella, large, with an apical spur; 
whorls drawn out, rounded, with a distinct suture, the upper whorls at 
first smooth, then with irregular, partly obsolete, transverse wrinkles, 
some of which cross the whorl, but which are too irregular to call ribs; 
surface everywhere sculptured with numerous, even, fine, flattish spiral 
threads, with equal or slightly wider interspaces, and with well marked 
but not regular lines of growth; aperture subovate, rather wide in 
front, the outer lip simple and hardly thickened; the throat white, a 
thin wash of callus on the body, the pillar thin, pervious, short; the 
canal short and wide, with hardly any siphonal fasciole; operculum 
absent. Height of shell. G0; of last whorl, 43; of aperture, 28; diam- 
eter, 19 mm. 

U.S. Fish Commission stations 3360, 3374, 3414 and 3415, in 1,672 
to 2,232 fathoms, Gulf of Panama, to Acapulco, Mexico. 

Type.—No. 122999, U.S. N. M. 

This is a very characteristic and singular abyssal shell. 


SCAPHELLA BENTHALIS, new : pecies. 


Shell recalling S. magellanica, Sowerby; but stouter, with more 
rounded whoris, the aperture shorter and wider, with a broad flexure 
where the lip turns to meet the body whorl, while in S. magellanica — 
the posterior part of the aperture is pointed; the latter has two strong 
plaits on the pillar; S. benthalis has three, all obsolete, the middle one 
most perceptible, and has a less-marked canal and siphonal fasciole. 
The interior of the aperture is pale flesh color; the exterior seems to 
have been like that of S. magellanica, but is almost entirely decorti- 
eated. It has five whorls beside the nucleus, and there is no oper- 
culum. Height, 125; of the last whorl, 90; of the aperture, 70; width 
of the aperture, 35; of the (decorticated) shell, 60 mm. 

U.S. Fish Commission station 3360, in 1,672 fathoms, sand, in the 
Gulf of Panama; temperature at bottom, 42° F. 

At first sight one would be disposed to think that this specimen 
represented a northward extension by 3,300 miles of the Magellanic 
Species, but a more careful examination shows numerous points of 
difference. 


CANCELLARIA CENTROTA, new species. 


Shell solid, short, ashy or pinkish white, with a smooth, small nucleus 
of two whorls, and five and a half strongly sculptured subsequent 
whorls; spire subtabulate, rather pointed; sculpture of five or six 
strong spiral threads, of which that at the shoulder is much the largest, 
crossed by (on the last whorl nine) sharp, recurved varices, spiny at the 
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intersections in well-developed specimens, the spines at the shoulder 
much longer than the others, while in some depauperate specimens the 
only spines are at the shoulder; there is also some obscure spiral stria- 
tion between the threads on the last whorl, and the lines of growth are 
irregular and often prominent; aperture subtriangular, with three 
strong plaits on the pillar, and, in fully adult shells, some faint liration 
inside the outer lip; canai short, distinct, forming a strong fasciole 
around a narrow, deep umbilicus, over which the inner lip is partly 
reflected; body with a wash of callus; throat whitish. Height of shell, 
35; of last whorl, 25; of aperture, 18; width of shell exclusive of the 
spines, 20 mm. 

U.S. Fish Commission station 3368, in 66 fathoms, near Cocos Island, 
Gulf of Panama. 

Type.—No. 122996, U.S. N. M. 

This is the most thorny species yet described. 


CANCELLARIA IO, new species. 


Shell fusiform, solid, whitish or pink, with a more or less olivaceous 
epidermis, and about six whorls; spire pointed, whorls rounded, some- 
what constricted in front of thesuture, which is appressed; sculpture 
of numerous flattened spiral threads, with about equal interspaces, 
uniform over the whole surface, but with occasional finer intercalary 
threads; these are crossed. by (on the last whorl about 13) rather stout, 
rounded ribs, strongest at the shoulder, obsolete beyond the periphery, 
‘and not reaching the suture behind them; aperture rather long, outer 
lip simple, smooth, not reflected or lirate; pillar rather straight, with 
three strong plaits; canal shallow, wide, pointed, making no percepti- 
ble fasciole; umbilicus none; body with a thin wash of callus. Height 
of shell, 43; of last whorl, 33; of aperture, 25; width of last whorl, 
21 mm. 

U.S. Fish Commission station 3354, in 322 fathoms, Gulf of Panama. 

This species has much the look of a gigantic Admete, but without 
the arched pillar. Most of the specimens were eroded, and the species 
has a genuine abyssal aspect. 


PLEUROTOMA (STEIRAXIS) AULACA, new species. 


Shell large, solid, white, fusiform, with about five whorls (nucleus 
eroded) covered with a pale straw-colored epidermis; whorls rounded, 
with rather distinct lines of growth crossed by numerous very sharp, 
narrow, prominent, subequal spiral ridges with about equal or nar- 
rower interspaces; the periphery is formed by a sort of rib, on which 
stand two to four similar keels, but smaller than the others and more 
crowded; in front of the rib there is a faint constriction of the whorl; 
the keels are less prominent on the canal, which is moderately longand 
recurved; on the penultimate whorl there are about 14 keels between 
the sutures; aperture elongate, reflecting the sculpture, but without 
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lire; outer lip very flexuous, with a broad, rather shallow anal sulcus 
behind, and arched forward in front of the peripheral rib; body white, 
not callous; pillar thin, attenuated, and obliquely truncate in front, 
concave, twisted, exhibiting a pervious axis; canal shallow, not produe- 
ing a fasciole; operculum like that of Mohnia /rielei. Height of shell, 
60; of last whorl, 48; of aperture, 38; maximum diameter, 26 mm. 

U.S. Fish Commission station 3415, in 1,879 fathoms, globigerina 
ooze; bottom temperature, 36° F.; off Acapulco, Mexico. 

Type.—No. 123099, U.S. N. M. 

The initiatory part of the operculum is spiral, as in Mohnia, thus 
differing from the other deep-water Pleurotomide, which it in genera! 
resembles. They have the nucleus of the operculum apical and not 
spiral. 

If it be thought necessary to use a sectional name for this species, it 
might be called Stevraxis, differing from the other Pleurotomas as Mohnia 
differs from the species of Chrysodomus. 


PLEUROTOMELLA CASTANEA, new species. 


Shell polished, thin, resembling P. cingulata, Dall, of a chestnut- 
brown color, fading to a paler pinkish-brown, with seven whorls, the 
nucleus eroded, the early whorls with four or five flattened elevated 
spirals with wider interspaces in front of a somewhat sloping anal 
fasciole, more or less reticulated by narrow, slender, irregular, elevated 
riblets in harmony with the lines of growth, and which form on the 
fasciole delicate arches concave forward; the suture is appressed; or 
the body are about 20 spirals, stronger at the shoulder, smaller and 
closer forward, the wide interspaces finely spirally striate, while the 
most prominent spirals are undulate or obscurely nodulous; the trans- 
verse sculpture is nearly obsolete and hardly to be distinguished from 
the incremental lines; aperture elongate, oval; outer lips thin, sharp, 
crenulated by the sculpture, but not lirate; anal sulcus shallow, wide, 
directly in front of the suture; body with a thin wash of callus; pillar 
thin, gyrate, attenuated in front, forming a narrowly pervious axis, the 
whole of a pinkish-brown color; canal short, shallow, not recurved. 
Height of shell, 53; of last whorl, 38; of aperture, 28; diameter, 23 mm. 

U.S. Fish Commission, station 3400, in 1,522 fathoms, ooze; temper- 
ature, 36° I°.; eastward from the Galapagos Islands. 

Type.—No. 123134, U.S. N. M. 

This differs from P. cingulata, Dall, by its smaller size, more sloping 
whorls, more delicate and reticulate sculpture, and by its pervious 
axis. The animal is blind, and there is no operculum. 


NUCULA IPHIGENIA, new species. 


Shell large, solid, much like Iphigenia brasiliana in outline, anterior 
end produced, rounded, longer than the posterior; hinder end obliquely 
truncate,attenuated; beaks elevated, somewhat pointed, opisthogyrous ; 
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sculpture of feeble, narrow, irregular concentric wrinkles, crossed by 
fine, sharp, rather distant incised lines; lunule narrow, elongate, bor- 
dered by a faint ridge; escutcheon small, broader than long, set off by 
an impressed line from the large posterior area, which is flattened but 
not definitely limited, the margin of the valve projecting somewhat in 
the middle line; base rounded in front, somewhat impressed posteri- 
orly; interior brilliantly nacreous, with a strong pallial line and sub- 
equal adductor scars; the pallial area more or less punctate; basal 
margin denticulate; hinge with about 30 anterior and 15 posterior 
teeth, strong, projecting, and somewhat angular; chondrophore nar- 
row, pear-shaped, projecting forward from the hinge line. Height of 
shell, 22.5; length, 35; diameter, 16 mm. 

U.S. Fish Commission station 3396, in 259 fathoms, Gulf of Panama; 
temperature, 47.4° F. 

Type.—No. 122896, U.S. N. M. 

This fine shell is one of the largest known, and peculiar from its elon- 
gated shape and posterior attenuation. The periostracum seems to 
have been thin, dull, and yellowish. 


LIMOPSIS COMPRESSUS, new species. 


Shell large, thin, compressed, with a yellowish-brown, pale, pilose epi- 
dermis; surface reticulated with fine radiating strive and rather irreg- 
ular elevated lines of growth; beaks low, but conspicuous, small, and 
swollen; area narrow, long, about equal on each side of the beaks; 
dorsal line straight, anterior end rounded, posterior produced, rounded ; 
interior white, smooth, with plain margins; posterior adductor scar 
larger and lower than the anterior; ligament central, lozenge-shaped, 
thin; hinge with about six posterior and eight anterior teeth, small, 
obscure, separated by a wide edentulous space, and obsolete in senile 
specimens. Length of shell, 45; height, 37; diameter, 17.5 mm., exclu- 
sive of the hair-like processes of the periostracum. 

U.S. Fish Commission station 3382, in 1,793 fathoms, Gulf of Panama; 
temperature, 36° F. 

Type.—No. 122889, U.S. N. M. 


PHILOBRYA ATLANTICA, new species. 


Shell small, thin, short-mytiliform, covered with a conspicuous, thin, 
greenish epidermis, prominent on the ribs and at the margin; valves 
rather inflated, the beaks crowned with the subovate glochidial valves 
of the nepionic young, bordered by a narrow elevated margin, then 
smooth and inflated for a short distance, then radiately ribbed, with 
about 11 squarish elevated ribs, marked with projecting epidermis, 
between which the margin is slightly excavated; anterior end short, 
projecting a little beyond the beaks; area linear, amphidetic; ligament 
internal, short, almost terminal; interior of valves smooth, the hinge line 
rather broad, edentulous; the scarsas in Mytilus; the byssal gape very 
narrow. Length of shell, 4; breadth, 3; diameter, 2 mm. 
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U.S. Fish Commission station 2770, off Spiring Bay, Argentine coast; 
attached to seaweed dredged in 58 fathoms. 

Type.—No. 97057, U.S. N.M. 

This little species is interesting as being the first marine Pelecypod 
in which the existence of a glochidium stage was recognized. An exam. 
ination of P. setosa, Carpenter, from Cape St. Lucas shows that it agrees 
in this particular. The genus was originally named Bryophila, which 
proved to be preoccupied, and was changed to Philobrya! The genus 
is apparently related to Pteria, rather than to Pinna, as supposed by 
Carpenter. 


CALLOCARDIA STEARNSII, Dall. 
Callocardia stearnsii, DALL, Proc. U. 8. Nat. Mus., XVII, p. 693, fig. 1 A, 1895. 

Shell closely resembling C. ( Vesicomya) venusta, Dall, but larger, less 
inflated, the anterior end higher, the base more rounded, and the pos- 
terior end more angular and proportionally longer. Internally the 
flexure in the pallial line below the posterior adductor sear is more 
marked, and the ligament and also the posterior tooth in the right valve 
are conspicuously shorter. C. stearnsii has the same pale straw-colored 
epidermis and feeble incremental seulpture as C. venusta, but the lunule 
is narrower and the line circumscribing it less impressed. Height, 17.5; 
length, 25; diameter, 11.5 mm.; the vertical of the beaks is behind the 
anterior end about 7 mm. 

Off the coast of Washington, near Tillamook, at U.S. Fish Commis. 
sion station 3346, in 786 fathoms, mud; temperature, 37.39 FF, - 

This genus is remarkable for its subfoliobranchiate gills, so very dif- 
ferent from the loosely reticulate branchia of the shallow-water Iso- 
cardia, with which until recently Callocardia was associated as a mere 
subgenus. ‘These are described in the paper to which reference is made 
above, but, the species having been only named in manuscript at that 
time, it was thought best to add the present description. 


CALLOCARDIA LEPTA, new species. 


Shell large, thin, earthy, white, compressed, with an olivaceous or yel- 
lowish, dehiscent epidermis, with concentric wrinkles and projecting. 
lamin, which in the young are somewhat regularly spaced and dis- 
tant, in the adult crowded and irregular; beaks small, low, not conspicu- 
ous, moderately inflated; valves evenly arcuate below, rounded at both 
extremities, the anterior shorter and less high than the posterior; lunule 
narrow, long, bounded by an incised line; ligament external, long, set 
in a groove, with the escutcheon narrow, its edges elevated above the 
dorsal margins of the valves and obtusely keeled, extending one-half 
longer backward than the length of the ligament; interior smooth, or 











‘Smithsonian Miscellaneous Collections, X, No. 252, Mollusks of Western North 
America, by P. P. Carpenter, index, p. 21, December, 1872. 
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slightly radially striate, margins flattish, smooth; anterior adductor 
sear narrow, posterior wider, the pallial line joining it in front of its 
posterior edge, producing an indentation, though not a sinus, of the 
pallial line; hinge narrow; teeth small, compressed, three (more or less 
obscure) in each valve; in the right a long, strong anterior lamella, 
extending most of the way between the umbo and the adductor scar, 
with a socket around its posterior end, above this a short, small, thin 
lamina, joined around the socket witha thicker lamina, obscurely wavy 
and extended backward; in the left valve a stout subtriangular central, 
joined to a thin, short, anterior lamina, with a socket under it; a short, 
obscure, radial tooth behind the central one; no lateral teeth in either 
valve, and the cardinals, as usual in this group, somewhat variable, 
obscure, or ill-defined. Height of shell, 40; length, 58; diameter, 23 
mun.; the vertical of the beaks, 17 mm. behind the anterior end of the 
shell. 

Type—No. 126751, U.S. N. M., from U.S. Fish Commission station 
3009, in the Gulf of California, off Concepcion Bay, in 857 fathoms, mud; 
temperature, 38° F, Also specimens (No. 106857, U. S. N. M.) from 
station 3346, off Tillamook, Oregon, in 786 fathoms. 

This large, rather compressed species has somewhat the outline of 
the Indo-Pacific Tapes. 


CALLOCARDIA OVALIS, new species. 


Shell resembling the last species, but smaller, more oval, the poste- 
rior dorsal border more arched, the proportional inflation greater, the 
lunule wider, the ligament proportionally and actually longer, the epi- 
dermis more adherent and without projecting fringes or lamellw; inter- 
nally the teeth are smaller and more feeble, and the pallial line recedes 
less at the posterior adductor scar. Height, 26; length, 36; diameter, 
16 min.; the vertical of the beaks 8 mm. behind the anterior end of 
the shell. 

i U.S. Fish Commission station 3360, in the Gulf of Panama, in 1,672 
fathoms, sand; temperature, 36.4° F’. 
Type.—No. 106898, U. S. N. M. 


CALLOCARDIA GIGAS, new species. 


Shell large, rather thin, inflated, with a thin, wrinkled, olivaceous 
epidermis over an earthy, concentrically, irregularly striated surface; 
beaks low, inconspicuous; lunule and escutcheon somewhat impressed, 
but not limited by any distinct line; valves elongated, recalling the 
shape of Modiola capaxr, Conrad, in a general way; the anterior side 
shorter and less high, the base impressed in the middle, more expanded 
in front and behind; dorsal margin rather evenly arched; both ends 
rounded; internally dentition strong, like that of C. lepta, but more 
distinetly developed; ligament short (about 20 mm.), set in a groove; 
interior of valve somewhat radially striate; posterior adductor sear 
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somewhat larger, the pallial line set in below it, somewhat irregular, 
but not forming a distinct angular sinus; margins of valve thin, smooth. 
Height, 63; length, 110; diameter, 50 mm.; vertical of the beaks, 24 
mm. behind the anterior end of the shell. 

U.S. Fish Commission station 3009, off Concepcion Bay, in the Gulf 
of California, in 857 fathoms, mud; temperature, 38° F. 

This relatively enormous shell was obtained only as a number of 
fresh valves without the soft parts but from the shell characters it 
ean hardly be anything but a giant Callocardia. 


CALLOGONIA ANGULATA, new species. 


Shell elongate, moderately inflated, the surface as in the other species; 
the anterior end rounded, shorter; the posterior end produced, pointed; 
ligament short, set in a groove; the posterior dorsal border marked by 
two obscure ridges radiating from the beak, the outer one of. which 
terminates at the posterior extreme of the valve, angulating the margin; 
the epidermis is denser and lamellose in the interspaces between these 
ridges; lunule obscure; basal margin nearly straight, rounded up 
toward the ends; beaks low, anterior; interior white, with some radial 
strie; hinge narrow; right valve with two low cardinals coalescent 
above, and a third, higher, springing between them; pallial line 
distinct, with an angular, rather short, sinus. Height, 35; length, 58; 
semidiameter, 10 mm.; the vertical of the beaks, 15 mm. behind the 
posterior end of the shell. 

U.S. Fish Commission station 3392, in 1,270 fathoms, hard bottom; 
temperature, 36.4°; in the Gulf of Panama. 

A single right valve of this distinct species was collected as above, 
and differs from.Callocardia especially by its angular pallial sinus. 


PERIPLOMA STEARNSII, new species, 


Shell suborbicular, thin, whitish, with pale straw-colored epidermis, 
sculptured with faint concentric irregularities harmonizing with the 
lines of growth and by very fine pustules arranged in radiating lines, 
stronger and more adjacent near and upon the rostrum; beaks not 
prominent, fissured; left valve slightly less eonvex than the right; ros- 
trum about two-thirds as wide as the shell, not strongly differentiated, 
but with the epidermis coarser, and, especially on the left valve, more 


_ raised and wrinkled, and the basal margin slightly excavated; interior 


faintly pearly; pallial sinus large, rounded, shallow; chondrophore 
strong, spoon-shaped, inclined obliquely forward. Length of shell, 46; 
height, 35.5; diameter of the right valve, 9 mm.; the rostrum 20 mm. 
wide, rounded, and moderately gaping; total diameter, 15 mm. 

U.S. Fish Commission station 3034, in 24 fathoms, mud; off Point 


Fermin, at the head of the Gulf of California. 


This differs from P. discus, Stearns, in the radial arrangement and 
larger size of its surface granules, its wider rostrum and more com- 
pressed form. It needs no comparison with other species. 
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PERIPLOMA CARPENTERI, new species. 


This species is of inuch the outline of P. stearnsii, Dall, and is best 
described by comparison with it. In P. stearnsii the shellis somewhat 
less inflated and the beaks are nearer the posterior end, but nearer the 
anterior end in P. carpenteri; in the latter the surface granules are 
more crowded and coarser and net arranged in rows separated by a 
clear space, as in P, stearnsii; the rostrum in P. carpenteri is less dis- 
tinetly marked off from the arch of the base, the epidermis has a more 
greenish tint, the interior is more pearly, with a larger pallial sinus, 
and the chondrophore is wider and vertically, not obliquely, directed. 
The right valve is 10 mm. in diameter, with a height of 39 and a length 
of 47 mm. 

Only one right valve was dredged at the U. 8. Fish Commission sta- 
tion 3389, in 210 fathoms, mud, in the Gulf of Panama. 

Type.—No. 106891, U. S. N. M. 

This is the third orbicular species from West America. 








DIAGNOSES OF NEW TERTIARY FOSSILS FROM THE 
SOUTHERN UNITED STATES. 


By W. Ho DAT. 
Honorary Curator of the Department of Mollusks. 


A LARGE number of interesting or new species have recently been 
received by the Museum from the States bordering on the Gulf of 
Mexico, partly from friends of the National Museum and partly from 
the U.S. Geological Survey. Some of these are described in the fol- 
lowing pages, but many more remain to be investigated. As it is 
desirable that as full a list as practicable of species belonging to each 
horizon shall be known, the following diagnoses are offered prelimi- 
nary to the illustrated report upon them, which is in preparation. 


Genus CAROLIA, Cantraine. 


Subgenus WAKULLINA, Dall. 


Shell with the single chondrophore of Monia, the obsolescent byssal 
notch and plug and simple adductor scar of Ephippium. The sensible 
but narrow cardinal area of Lphippium is here represented by a broad 
and conspicuous margin; the lateral edges of the ligamentary sear in 
the left valve form narrow, elevated crura, and the exterior is destitute 
of the radiating sculpture common to all the other forms of the group, 
and resembles that of the smooth Anomias. 

Type.—Carolia (Wakullina) floridana, Dall. 


CAROLIA (WAKULLINA) FLORIDANA, new species. 


Shell thin, smooth, nacreous, adherent to other bodies, suborbicular, 
more or less irregular; right valve flattened or concave, especially at 
the umbo; left valve convex, with a moderately prominent umbo near 
the cardinal margin; hinge margin variable, but always with a trans- 
verse flattish area arched in the middle over the attachment of the 
internal ligament; exterior irregularly imbricated by the scaly nacre- 
ous layers; interior smooth, with a large subcentral, nearly orbicular 
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adductor scar; the minute sealed byssal foramen, under the middle of 
the chondrophore, connected by a soldered linear suture with the upper 
anterior margin of the valve; chondrophore rounded, triangular, broad, 
radiately rugose above, recurved as a thin lamina from the umbo in 
fully adult specimens, rather closely sessile, and fitting into the umbonal 
cavity of the left valve; left valve, with the ligamentary attachment 
broadly triangular, marginated by a thin shelly lamina on each side, 
and arched over by the elevated portion of the cardinal area; there is 
no trace of a byssal-muscle sear in adult examples. Breadth in either 
direction about 110; maximum diameter of the closed vaives, 9 mm. 

Sopchoppy limestone, on the banks of Deep Creek, near the Sop- 
choppy River, Wakulla County, Florida, collected by the U. 8. Geo- 
logical Survey. 

The original Caroliais from the Eocene of Egypt; the present species 
from the older Miocene of the Gulf border. 


OSTREA PODAGRINA, new species. 


Shell compact, thick and heavy, wider than high, with very short 
wide beaks, coarsely imbricated surface, inflated shell, with three or 
four strong, wide, rather irregular radial plications; interior smooth, 
distinctly marginated, with a large subcentral adductor scar; hinge 
and beak flat, the ligamentary area in the flat valve hardly excavated, 
the edges of the flat valve near the cardinal border with two obscurely 
wrinkled projecting crura, which fit into shallow depressions in the 
opposite valve; elsewhere there are no stri or pustules on the edge of 
the vaives. Height, 110; width, 100; diameter, 50 mm. 

West bank of the Suwanee River, Florida, at station 2612, in the 
uppermost Eocene bed. 


OSTREA FALCO, new species. 


Shell thin, the fixed valve thin, irregular, cellular or deep, adherent 
over most of its surface, having a deep umbonal cavity under the car- 
dinal border; the exterior rude, not perceptibly sculptured; free valve 
flat, thin, with a‘very acute, usually curved, flat beak; the interior mar- 
eins with a row of strong pustules extending two-thirds the length of 
valve from the beak, and fitting into corresponding pits in the fixed 
valve; adductor scar small, rather laterally situated; the valve as ¢ 
whole more or less arcuate; exterior showing remains of a purplish 
tint, with low, numerous, even, concentric imbrications, each of which 
is finely radially threaded, with rather wider interspaces between the 
threads; general outline flabelliform, wide, and rounded in front and 
acutely pointed behind. Height of a medium-sized specimen, 52; 
width, 35; diameter, about 19 mm., but very irregular in different 
specimens. 

Jackson Eocene, in the Zeuglodon bed, near Cocoa post-office, south- 
ern Alabama, collected by Messrs. Burns and Schucnert. 

Type.—No., 129972, U.S. N. M. 
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Oysters are proverbially difficult and obscure mollusks, but probably 
no other species, recent or fossil, is more characteristic and distinet 
than the one above described. 


TURRITELLA ALCIDA, new species. 


Shell resembling T. equistriata, Conrad, but more acute and more 
rapidly enlarging, shorter, with the anterior ridge on the whorl com- 
pressed and almost keeled, closer to the suture in front, to which the 
base drops abruptly, and, on the final base, flatter; owing to the form 
of the base and the constriction of the upper part of the whorl, the 
turns appear to overhang the suture. Length, 85; diameter, 21.5 mm., 
in a specimen with 17 whorls. 

‘Alum Bluff sands,” horizon of the older Miocene, at Oak Grove, 
Santa Rosa County, Florida; also in the same bed at Rock Bluff, Appa- 
lachicola River, Florida. 

Characteristic of this horizon and confined to it. 


ACTAZZON CHIPOLANUS, new species. 


Shell small, fusiform, with six whorls; an elevated spire, acute except 
for the rather blunt apical whorl, brilliantly polished all over and 
sculptured only by a few incised lines in front of the periphery, and 
more crowded, and becoming more crowded anteriorly; suture distinct, 
almost channeled; nucleus small, rounded, the sinistral part buried in 
the whorl; aperture about equal to the spire, narrow, rounded in front, 


_with a thin edge continuous with the pillar; pillar thin, with a single 


plait; umbilical region impressed. Altitude, 6.3; major diameter, 
2.6 mm. 

Habitat.—Chipola beds (2213), 1 mile below Bailey’s Ferry, Calhoun 
County, Florida. 

Types.—No. 113860, U.S. N. M.; also specimens in the collection of 

T. H. Aldrich. 

Not very different from A. punctostriatus, which is proportionally 

shorter, stouter, less glossy, and with the spire-angle less acute. 


ACTZEON (RICTAXIS) FUSULUS, new species. 


Shell small, very slender; specimens decollate, but originally with 
five or more whorls; surface polished, slightly striated by the incre- 
mental lines; whorls spirally grooved by about 25 strong, channeled 
grooves, which become more close-set anteriorly; these grooves are 
crossed by elevated incremental lines, regularly equidistant and close- 
set, giving a punctate appearance to the grooves; the interspaces hear 
the suture considerably wider than the grooves and flattened, anteriorly 
equal to the grooves and somewhat rounded, and elevated so as to look 
thread-like; suture distinct, not deep; aperture narrow, rounded in 
front, crenulated on the edge by the sculpture. the outer lip rounded 
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in front, but not quite continuous with the obliquely truncate pillar; 
pillar short, concave, with a strong plait behind at its junction with 
the body. Longitude of decollate type, 7.5; of last whorl, 6; of aperture, 
4.5; maximum diameter, 2.5 mm, 

Habitat.—Chipola beds, with the last species. 

Types.—No. 113863, U.S. N. M.; also specimens in Mr. Aldrich’s col- 
lection. 

This is a peculiar and characteristic species not like any heretofore 
known from American Tertiary or recent faune, and easily recognized 
by its slender, drawn-out form and sharp spiral sculpture. 


ACTZEON MYAKKANUS, new species. 


Shell rather slender, the aperture longer than the spire, the whorls 
five beside the nucleus; outline pointed-ovate, suture distinct, not 
impressed; sculpture of about 25 evenly distributed, spiral, punctate 
grooves with wider interspaces; the interspaces are flattened and _ pol- 
ished, with transverse incremental rug; aperture rather narrow, the 
outer lip thin, so that the sculpture is reflected on the inner surface, 
anteriorly rounded and continuous, with a thin, short, arched pillar lip, 
carrying one well-marked plait, with a deep groove behind it; base with 
no trace of umbilicus. Longitude of shell, 8; of aperture, 5; max- 
imum diameter of last whorl, 5.5 min. 

Habitat.—Pliocene sands of the Myakka River, Florida; one speci- 
men collected by Mr. Joseph Wilicox. 

Type.—No. 113110, U.S. N. M. 

This is a shell more slender than the average of the genus, but a good 


deal stouter than A. fusulus, from which it is otherwise readily discrim- » 


inated by the evenly disposed spiral sculpture and the untruncate 
pillar. 
RINGICULA SEMILIMATA, new species. 


Shell minute, of three and a half whorls; spire about equal to the 
aperture; surface polished, suture distinct, not deep, the spire a little 
turrited and rather pointed; whorls smooth behind the periphery, in 
front of it evenly spirally grooved, with wider interspaces; aperture 
wide, with a thickened and reflected margin; outer lips slightly patulous 
and thickest at the middle; pillar with two strong plaits, the body with 
comparatively little callus, only the oldest and most callous showing a 
parietal denticle, the outer lip extending in front of the pillar, the canal 
in the adult very narrow and oblique. The size varies. Latitude, 1 to 
1.2; longitude, 1.5 to 2 mm. : 

Habitat.—Chipola beds (2212, 2213), Calhoun County, and Alum Bluff 
beds, at Oak Grove, Santa Rosa County, Florida. 

Types.—No, 113111, U.S. N. M.; also specimens in the collections of 
Mr. Aldrich and the Geological Survey of Alabama. 

This species appears to be rather rare; it most nearly resembles R. 
guppyt. Dall, which is grooved all over and has a less slender spire. 


ee 
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_ The parietal tooth in R. guppyt is rarely absent, even in specimens 


hardly mature; in R. semilimata only the very oldest and most callous 
specimen shows any trace of it. 


RINGICULA CHIPOLANA, new species. 


Shell small, elevated, slender, faintly grooved all over, with four and 
a half whorls; spire about equal to the aperture, which is longer than 
wide, with a callous body-lip and reflected margin. Longitude, 2.2; 
maximum diameter, 1.4 mm. 

Habitat.—Chipola beds (2211); in the lower bed at Alum Bluff, 
Chattahoochee River, Florida. 

Type.—No. 113865, U.S. N. M. 

This species is intermediate in size between R&. floridana and R. 
guppyi, and is sculptured like them, but has the form of R. semilimata, 


‘especially the elevated spire, but with a proportionately narrower 


mouth. It differs from the very similar #. biplicata, Lea, by the absence 
of any denticles or lire on the outer lip when mature. 


TORNATINA INCISULA, new species. 


Shell small, subcylindrieal, slightly larger anteriorly, aperture as 
long as the shell; spire coiled in one plane, so that in profile only the 
small bulbous nucleus projects above the last whorl; surface smooth, 
hardly polished, marked only with incremental lines, and in some speci- 
mens with a few faint incised spiral lines about the base; suture deeply 
channeled, its margins produced and sharp, forming the posterior end 
of the shell, except for the minute globular nucleus which, when not 
lost, is quite conspicuous; whorls, about four, the last enveloping; 
aperture very narrow and deeply notched at the suture, anteriorly 
rounded, the thin, sharp outer lip passing insensibly into the short, 
stout, arched pillar, which is bounded on the left by a sharp groove, 
sometimes deepened to a chink, and carries a single, oblique, sharp 
plait; a thin callus covers the body, and the outer lip is somewhat 
produced in the middle. Longitude of shell, 5.5; maximum diameter, 
2.9 mm. > 

Habitat.——Chipola beds. (2211, 2212, 2213), Florida, where 1% is 
abundant. 

’ Types.—No. 113867, U. S. N. M.; and in the collection of T. H. 
Aldrich. 

This species is more slender than 7. canaliculata, Say, and has the 
spire so coiled as to be invisible, and the sutural channel extremely 
deep and sharp-edged. 


TORNATINA MYRMECOON, new species. 


Shell small, long-ovate, of three and a half whorls beside the minute 
globular nucleus; surface smooth or marked only by faint incremental 
lines and microscopic spiral strive; aperture slightly shorter than the 
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spire; suture narrow, deeply channeled; spire just visible above the 
sutural margin, toward which the posterior part of the last whorl is 
evenly rounded over; aperture narrow behind, with a deep sutural 
notch, the outer lip gently arched in the middle, thin and sharp, then 
receding and gentiy rounded into the broad, conspicuous pillar, which 
is obliquely arched and chiefly constituted by a single broad plait; the 
body whorl is covered at the aperture by a thin layer of callus; there 
is no noteh or chink behind the pillar; the anterior end of the shell is 
rounded and attenuated in the same degree as the other end. Longi- 
tude of shell, 6; maximum diameter, 3 mm. 

Habitat.—Duplin County, North Carolina (2279, 2280), at the Natural 
Welland elsewhere. 

Types.—Nos. 113874, 113875, U.S. N. M. 

This pretty species is recognizable by the evenly rounded ends and 
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gently inflated form, which are not duplicated in any other of our — 


Miocene species. 


TORNATINA PERSIMILIS, new species. 


Shell small, short, subeylindrical, of about three whorls beside the 
nucleus, the spire moderately prominent, somewhat variable as usual 
in this group, the suture distinct, bordered by a narrow, shallow chan- 
nel; aperture narrow behind, wider in front; outer lip thin, prominently 
arched, and very slightly constricted in the middle; in front, rounding 
gently into the pillar, which has a groove behind it, and is chiefly com- 
posed of a single not much arched nor very prominent plait. Longitude 
of largest specimen, 3; maximum diameter, 1.25 mm. 

Habitat.—Chipola beds (2213), Calhoun County, Florida; a young 
specimen from Oak Grove, Santa Rosa County, Florida, also probably 
belongs to this species. 

Types.—No. 112607, U. S. N. M., and in the collection of Mr. Aldrich 

This species is the precursor and probably the ancestor of T. canali- 
culata, Say, which appears in the Chesapeake Miocene and persists to 
the present day. It differs from it in its smaller size and by its (on the 
average) more cylindrical shape, most of the specimens of canaliculata 
showing a tendency to be widest at the shoulder of the whorl. The 
Chipola specimens are more uniform than the ordinary canaliculata, 
yet if they occurred in the same faunal horizon might fairly be regarded 
as a dwarf race of that species. 


TORNATINA FISCHERI, new species. 


Shell small, ovate, rounded at both ends, spire almost concealed, of 
two and a half whorls; body slightly wider behind the middle of the 
shell; aperture as long as the shell, deeply notched at the suture, which 
is channeled, but whose outer margins arch over and nearly conceal the 
spire, probably closing altogether in some specimens; aperture narrow, 
rather contracted in front, the outer lip thin, arched in the direction of 
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its growth and slightly incurved in the middle, sharp, anteriorly round- 
ing into the short, spirally twisted pillar, which has a groove behind it 
and also a sharp, shallow groove on the plait, making it look double, 
though the distal end is single; the body shows a thin wash of callus; 
surface of the shell when perfect, brilliantly polished. smooth. Lon- 
gitude, 2.5; maximum diameter, 1.25 mm. 

Habitat.—Chipola beds (2215), Chipola River, Florida. 
. Types.—No. 113871, U. S. N. M., and in the collection of Mr. Aldrich. 

The groove on the plait is a characteristic feature. 

This species is named in honor of Dr. Pan] Fischer, the distinguished 
author of the Manuel de Conchyliologie. 


TORNATINA (CYLICHNELLA) GABBI, Dall. 
Cylichnella ovum-lacerti, DALL, Trans, Wagner Inst., III, p. 15, 1890, ex parte. 

Pliocene of the Caloosahatchie beds, Dall. 

The reception by the National Museum of Mr. Guppy’s collection 
of West Indian fossils has enabled a critical comparison to be made 
between the North American and Antillean fossils, which had been 
referred to his species. The result shows that the Pliocene shell differs 
from its Miocene forerunner, being larger, proportionately more slender, 
and somewhat more flaring at the base than the 7. (C.) bidentata, Gabb 
and Orbigny. For this reason I propose for it the name of Tornatina 
(Cylichnella) gabbi. It reaches a length of 4.75 mm., and a maximum 
diameter of 2.5 mm. 


TORNATINA (CYLICHNELLA) OVUM-LACERTI, Guppy. 


Cylichna ovum-lacerti, Guppy, Geol. Mag., I, p. 437, pl. xv, fig. 22, 1874. 

Cylichnella bidentata, GABB, Proc. Acad. Nat. Sci. Phila., 1872, p. 273 (not pl. 10, 
fig. 2); Trans. Am. Phil. Soc., XV, p. 246, 1873. 

Cylichnelia bidentata, DALL, Blake Gastr., p. 46, 1889, ex parte. 

Cylichnella ovum-lacerti, DALL, Trans. Wagn. Inst., III, p. 15, 1890, ex parte. 

Not Bulla bidentata, ORBIGNY, Moll. Cuba, p. 125, pl. Iv, figs. 15-16, 1841. 

In my Blake report I followed Gabb in referring his Santo Domingo 
Cylichnella bidentata to the Bulla bidentata of Orbigny. It appears, 
however, that Gabb’s Santo Domingo fossils are not identical with the 
species described by Orbigny, though the latter are also found fossil in 
our Miocene and Pliocene, both in the Chesapeake Miocene of Virginia, 
where it was described under the name of Bulla biplicata by Lea, and 
in the Chipola Miocene of the Alum Bluff beds, on the Yellow River at 


~ Oak Grove, Santa Rosa County, Florida. 


The Santo Domingo fossil is a much larger and proportionately 
stouter shell and more distinetly spirally grooved all over, Orbigny’s 
shell being often grooved only near the base. Gabb’s shell measures 
4mm. long and 2 mm. in diameter; Orbigny’s 3 mm. long by 1.25 mm. 
indiameter. For the former, Guppy’s name must be adopted. 

Gabb’s types are in the Academy of Natural Sciences at Philadelphia; 
the National Museum possesses specimens (No. 113746) from Potrero, Rio 


. 
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Amina, Santo Domingo, and the types of Mr. Guppy. It may be added 
that the figure given by Gabb in 1872 is not taken from one of his own 
specimens, but is a bad copy of one of Orbigny’s figures, with the spiral 
striation drawn as if it ran obliquely. The Pliocene specimen referred 
to CO. ovum-lacerti by me in 1890, when compared with Guppy’s original, © 
proves to be a larger and more slender shell, which will require a sepa- 
rate name. 


RETUSA CHIPOLANA, new species. 


Shell elongate-pyriform, posteriorly attenuated, smooth, except for‘ 


lines of growth; spire sunken, with a small perforation over it ; aper- 
ture very narrow, except in front, as long as the shell, produced behind 
the suture at the margin of the apical pit; outer lip thin, straight, 
rounded insensibly into the pillar in front; pillar lip simple, thin, 
reflected, with a groove behind it; body with little or no callus. Lon- 
gitude, 5.5; maximum diameter, 2.25 mm, 

Habitat.—Chipola beds (2213), on the Chattahoochee, and also at Oak 
Grove, on the Yellow River. 

Types.—No. 113879 U.S. N. M., and in the collection of Mr. Aldrich. 


SCAPHANDER LANGDONI, new species. 


Shell small, rather slender for the genus, with the spire concealed 
and covered by a small, rather shallow pit; aperture wide, as long as 
the shell, with a wide sutural sinus, a straight outer lip, gradually 
rounded into the pillar in front; pillar simple, solid; body with little or 
no callus; surface polished, transversely marked by lines of growth and 
frequently by small, narrow, parallel waves, stronger toward the mid- 
dle of the whorl; spiral sculpture of fine, rather distant, punctate, 
incised lines, uniformly disposed, but varying somewhat in different 
specimens; there is no constriction of the whorl] in front of the sutural 
keel and no groove behind the pillar, the axis is widely pervious, reveal- 
ing the spire. Longitude, 13; maximum diameter 6.5 mm. | 

Habitat.—Chipola beds (2211, 2213). 

Types.—Nos. 113883, 113884, U.S. N. M.; also in the collection of Mr. 
Aldrich. 

This species is more attenuated behind than S. primus, Aldrich, and 
less so than the recent S. watsoni, Dall; in proportions and seulpture 
and combination of characters this little species does not appear to 
agree closely with any of those previously known from the region. Tt 
is named in honor of Mr. D. W. Langdon, lately of the State survey 
of Alabama, and to whom are due the first section of the Alum Bluff 
locality and the discrimination of the Chattahoochee group of rocks. 





ATYS CZ2DEMATA, new species. 


Shell small, inflated, rapidly attenuated in front and behind, peri:h- 
ery vrominenut; aperture as long as the shell, extending behind the 
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inner lip and descending, with a twist, upon the apical region of the 
concealed spire; the shell is sharply constricted just in front of the apex, 
and the vortex thus included is swollen and strongly transversely 
wrinkled; surface of the shell polished, spirally grooved toward each 
end, smooth toward the periphery; aperture rather narrow, somewhat 
angulated at both apices; pillar straight, reflected, with a narrow 
groove behind it; outer lip thin, simple. Longitude, 4.5: maximum 
diameter, 2.5 min. 

Habitat.—Chipola beds (2213), Chipola River, Florida. 

Types.—No. 113889, U.S. N. M., and in the collection of Mr. Aldrich. 

It is probable that all the specimens which have served for this de- 
scription are immature, but it 1s quite certain they are not the young 
of any species of Atys now known from our Tertiary. 








ATYS (ACROSTEMMA) GRACILIS, new species. 


Shell small, slender, with the aperture longer than the body, which 
is obscurely enlarged about the middle, slopes biconically from this 
girdle above to the apex aud below to the region just behind the upper 
end of the pillar, from whence it is more rapidly attenuated to the ante- 
rior end of. the shell; spire sunken, the pit varying in size in different 
specimens, the margin slightly thickened and transversely striated; 
middle of the whorl smooth, but the distal portions more or less dis- 
tinetly spirally grooved; the lines of growth are feeble; aperture nar- 
row, especially behind, where it is a good deal produced above the apex, 
with its inner lip slightly twisted; in front the pillar is twisted and 


faintly grooved, with a shallow chink behind it; in front it is obscurely 
obliquely truncate where it joins the anterior curve of the outer lip. 


Longitude 5; maximum diameter, 2 mm. 

Habitat.—Chipola beds (2211, 2213). 

Types. —No. 113892, U. 8. N. M., and in the collection of Mr. Aldrich. 

M. Cossmann notes that this section forms a passage, as it were, from 
Cylichna to Atys, but it would seem to the writer that it is more 
nearly related to the latter, and should rank as a section of Atys rather 
than of Cylichna. 


ATYS (ACROSTEMMA SALINA, new species. 


Shell small, rather slender, involved, with-a polished surface, and the 
aperture produced in a point behind the spire; body of the shell wider 
anteriorly; sculpture of fine incised lines, closer and more numerous 
anteriorly, becoming sparse about the middle of the shell, and nearly 
absent toward the spire, except at the extreme end; surface other- 
wise smooth, except at the posterior end, where close-set, straight, 
sharp, rather deep axially directed grooves extend from the apex for- 
ward about one-fifth the length of the shell; aperture narrowest in 
the middle; outer lip axially straight, incrementally somewhat arched, 
behind produced beyond the spire to a rather narrow point, whence it 
returns with a twist on the body, covering the apical region with a rather 
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thick mass of callus, which is much thinned anteriorly; pillar thin, solid, 
arched, with a narrow, long chink behind it; aperture rounded in front; 
outer lip thin, sharp-edged, simple. Longitude of shell, 4.5: maximum 
diameter, 1.5 1m. 

Habitat.—Lower Eocene, Lisbon horizon, at the head of Saline Bayou, 
St. Maurice. Winn Parish, Louisiana, collected by Johnson (station 
2005). 

Type.—No. 106971, U.S. N. M.; received from U.S. Geological Survey. 

This species is remarkable for the combination of characters ordina- 
rily regarded as subgeneric or sectional. It has the form of Bullinella, 
but the posterior extension of the aperture is narrowed to a rounded 
point, the spire is concealed, not marked by any pit or perforation, but 
covered by a short, thick mass of callus; finally, the shell is very nar- 
rowly umbilicate, with a slender, arched, unplicate pillar, twisted, but 
without the short, strong twist of typical Atys. When fully developed 
the fringe-like grooved area at the apical end is a strongly marked 
character. 


ATYS OBSCURATA, new species. 


Shell small, wider than A. gracilis, and differing from it in having 


the lateral profile evenly curved, so that no indication of theequatorial — 


swelling is visible in it; the aperture is proportionately wider and less 
produced behind, the inner lip above the spire is more strongly twisted; 
there is a shallow pit, but no perforation, at the spire, nor is there any 
thickened striated rim at the margin of the pit; the spiral grooving, 
though similarly distributed, is rather sharper than in A. gracilis, and 
the pillar less obviously twisted; it is obliquely truncate, narrow, and. 


has behind it a narrow but obvious groove. Longitude, 4; maximum 


diameter, 2 mm. 

Habitat.—Lower bed at Alum Bluff (2211) and the Miocene marl of 
Bowden, Jamaica (Bland). 

Types.—Nos. 61563, 113893, U.S. N. M. 

Only two specimens were obtained at Alum Bluff, but the species 
does not seem to stand in with any of the others. It is a typical Atys, 
and not an Acrostemma. 


RETUSA (CYLICHNINA) DECAPITATA, new species. 


Shell small, subeylindrical, smooth, except for lines of growth, gen- 
erally polished, with a few revolving striz on the base; spire sunken, 
perforate, below a very shallow pit with the edge more or less rounded 
over; aperture as long as the shell, narrow; the outer lip sharp, 
simple, straight, with a deep sutural sinus and anteriorly receding and 
then rounding imperceptibly into the pillar; pillar twisted, obscurely 
ridged, with a minute chink behind it; the body with a thin wash of 
eallus. Longitude, 5.25; maximum diameter, 2 mm. 

Habitat.—Chipola beds (2213). 

Types.—Nos. 113886, U. 8S. N. M., and in Mr. Aldrich’s collection. 
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This species is very close to the recent Cylichna verrillii, Dall, from 
which it is only distinguished by having the posterior commissure of 
the aperture more produced and the shell a trifle more evenly cylin- 
drical toward the apex. 


RETUSA (CYLICHNINA) QUERCINENSIS, new species. 


Shell small, resembling C. decapitata, but smaller, more solid than 
C. decapitata of the same size, and proportionately a good deal shorter, 
the apical pit wider, the posterior commissure of the aperture less 
produced, the pillar shorter and more oblique and twisted, and with a 
more distinet furrow behind it; the young C. decapitata is attenuated 
anteriorly, but the C. quercinensis, which is evidently adult, is not so; 
the anterior spiral striation is barely perceptible with a glass. Longi- 
tude, 2.5; maximum diameter, 1.25 mm. 

Habitat.—Alum Blutf beds, at Oak Grove, Yellow River, Santa. Rosa 
County, Florida, L. C. Johnson. 

Type.—No. 131528, U. 8S. N. M. 

This species is small, but can not be referred to the young of any of 
the other species known from the region. 


RETUSA (CYLICHNINA) DUPLINENSIS, new species. 


Shell cylindrical, surface marked with lines of growth, which are 
slightly elevated where they pass over the ridge into the apical perfo- 
ration, and with fine spiral strie, which on and near the base are 
alternated with sharper grooves; aperture narrow, as long as the shell; 
the outer lip straight, behind but little produced, and moderately 
receding to the suture; in front the outer lip recedes and joins the 
pillar evenly; pillar very oblique, strong, with an obscure plait, a small 
chink behind the anterior end; body short, with a little wash of callus; 
apex of the shell gently rounded over to a cylindrical perforation, with 
little or no funicular border. Longitude, 6.75; maximum diameter, 
2.5 mm. 

Habitat.—Carolinian marl, at the Natural Well, Duplin County, North 
Carolina (2279), Buins. 

Type.—No. 113876, U.S. N. M. 

This species differs from C. decapitata by its greater stoutness, the 
absence of a funicle on the spire and most obviously by its stronger, 
more oblique, and differently plaited pillar. The latter character also 
separates it from C. verrillii, which differs further in having a well- 
marked funicle around a proportionally small perforation. 


RETUSA (CYLICHNINA) MICROTREMA, new species. 


Shell small, slender, somewhat roundly pointed at both ends, smooth 
except for lines of growth; body whorl, except distally, quite cylin- 
drical; aperture narrow, little produced behind, recurved directly into 
the apical perforation without funicular fasciole or decided notch; 
bedy with a slight wash of callus; pillar nearly straight, not twisted, 
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without perceptible keel or plait, and with only the merest trace of a 
eroove behind it; outer lip straight. Longitude, 3.2; maximum diame- 
ter, 1 mm. 

Habitat.—Natural Well, Duplin County, North Carolina (2279). 

Type. —No. 113887, U. 8S. N. M. 

This species only fails of beng a Volvula by having a subeylindrical 
perforation in the place of a projecting point. I have not seen any- 
thing like it in the recent fauna. 


Genus BULLINA, Férussae. 
Bullinula, Beck; type, Bullina scabra, GMELIN + lineata, GRAY. 
Section ABDEROSPIRA, Dall. 


In the typical Bullina the spire is exposed or even elevated; in the 
fossil about to be described the apex of the spire is hidden, as in 
Bulla, and marked only by a perforation. This difference seems worthy 
of sectional discrimination. Type b. (A.) chipolana, Dall. 


BULLINA (ABDEROSPIRA) CHIPOLANA, new species. 


Shell small, ovate, strongly sculptured, umbilicated, with a perfo- 
rate apex and hidden spire; surface sculptured with numerous sharp 
spiral grooves with wider polished interspaces, crossed by distinct, 
equally spaced incremental lines, more feeble on the interspaces, but 
reticulating or punctuating the grooves; aperture as long as the shell; 
outer lip axially nearly straight, incrementally slightly arched, aun 
with a simple edge and smooth internal surface; posterior sinus with 
a moderate notch, anterior end rounded; pillar thin, emarginate, with a 
deep groove behind it, outside of which is a well-marked ridge bound- 
ing anarrow, but deep umbilicus; body with a thin wash of calius; apex 
perforate, much as in Bulla striata. Longitude, 4.5; maximum diam- 
eter, 3 mm. 

Habitat.—Chipola beds (2213), Chipola River, Florida, collected by 
Burns; and near Gatun, cna of Darien, by Rowell. 

Types.— No. 1138894, U.S. N. M.; and in Mr. Aldrich’s collection. 


HAMINEA POMPHOLYX, new species. 


Shell small, thin, subglobular; widest behind the middle; surface 
marked with fine incremental lines and spiral striz, hardly visible 
except under a glass; apex impressed, aperture wide, outer lip thin, 
arched axially and incrementally, receding in front and imperceptibly 
merging with the oblique, slightly thickened, twisted pillar, which from 
below is pervious; body with a thin wash of callus; shell emenely nar- 
rowed in its anterior third. Longitude, 6.5; maximum diameter, 5.5 mm. 

Habitat.—Chipola beds (2211, 2213), Blorida. 

Types.—Nos. 113895-113897, U.S. N. M.; and in the Aldrich collection. 

This species is shorter and more globose than any of the recent forms 
of the coast. 
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Genus EERE BRA Bruguicre. 


This genus is one of the most difficult to handle from the inexhausti- 
ble tendency to variation the species exhibit, and which renders it 
frequently almost impossible to come to any satisfactory conclusion as 
to the relative rank and permanency of the mutations exhibited. Our 
east American fossil species may be arranged in three series; Terebra 
proper, with large, strong shells, the pillar with a single strong anterior 
keel; Hastula, Adams, with the pillar smooth, the eanal straight, and 
the subsutural band absent, feeble, or not set off by a suleus; Acus 
Adams, with the band and sulcus more or less distinet, a tendency to 
reticulated sculpture, and the pillar with a flat callus at the aperture, 
which usually bears farther back two more or less distinet plaits or 
keels. The two latter may be regarded as subgenera. It is proper to 
observe that nearly all the diagnoses of the groups in Terebridie contain 
a proportion of error in matters of fact.. This is especially the case 
with Hastula and Acus, Adams, whose arrangement is so generally 
followed. 

In the Eocene we have T. (Hastula) venusta, Lea, of whieh T. perlata, 
Conrad, T. mitis, de Gregorio, and 7. inula, de Gregorio, are synonyms 
or mutations; 7. houstonia (Harris, MS.), new species; and 7. (Acus) 
polygyra, Conrad, of which T. andrega and T. wgnara, de Gregorio, are 
mutations. These species are all Claibornian, or older. In the later 
Kocene of Vicksburg we have 7. (Acus) divisura, Conrad, and its vari- 
ety or mutation 7. mirula, de Gregorio, and T, (Acus) tantula, Conrad, 
which extends up into the older Miocene of Haiti, the Orthaulax bed 
at Tampa, Florida, and the Alum Bluff beds at De Funiak Springs. 

In the Miocene the genus is more numerously represented. Typical 
Terebra appears in the Haitian old Miocene, which contains 7. gabbii, 
Dall (robusta, Gabb, not of Hinds), and 7. haitensis, Dall, new species. 
In the Chesapeake Miocene we have the 7. wnilineata, Conrad, a well- 
marked species. 

Acus is represented in the old or Chipola Miocene by 7. curvilineata, 
new species, from Shiloh, New Jersey, and Haston, Maryland; 7. bipar- 
tita, Sowerby (1849, not of Deshayes, 1859), 7. sulcifera, Sowerby, T. 
tmequalis, Sowerby, and T. langdoni, Dall, new species, all of whieh are 
common to Haiti and the Floridian Chipola beds; also 7. perpunctata, 
Dall, new species, and 7. chipolana, Dall, new species, of the Chipola 
beds. Later species of Acus are. T. dislocata, Say (indenta, Conrad, ex 
parte, indentata, Meek, by a typographical error, and ziga, de Gregorio), 
which extends from the Chesapeake Miocene to the recent fauna; T. 
carolinensis, Conrad, of the newer Miocene, at the Duplin Natural Well, 
North Carolina; 7. emmonsi, Dall (neglecta, Emmons, 1858, not of Mich- 
elotti, 1847), of the Carolinas; 7. concava, Say, ranging from the newer 
Chesapeake Miocene to the recent fauna, and 7. proterta, Conrad, from 
the Pliocene to the recent fauna; 7. curvilirata, Conrad, and 7. poly- 
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gonata, new species. j Hastula, both fossil and recent, has few American 
species. 7. evansi, Gabb, in the older Miocene of Chiriqui, Central 
America, seems to be an analogue of T. simplex, Conrad, of the Chesa- 
peake Miocene of Maryland. The latter is abundant in the beds of 
St. Mary’s River, where it is accompanied by a variety altior, Dall, and 
by a small, smooth species common to the older beds at Shiloh. New 
Jersey, for which the name inornata is proposed. 

In early publications. on our Tertiary, species were sometimes de- 
seribed as Terebra which should now be referred to other families. 
Such are 7. costata, I. Lea, 1833 (not of Borson, 1823, + leai, de Gre- 
gorio), 7. gracilis and T. multiplicata, I. Lea; and also 7. clavula and 
constricta, H. C. Lea, which belong to the Cerithiacea. There are also 
a number of catalogue names or synonyms, such as 7. perlata, Con- 
rad (= venusta, Lea); T. petitii, Kiener (= coarse var. of T. dislocata) ; 
T. loconema, Conrad (probably intended for one of the varieties of 
T. simplex, but never described or figured); 7. sublirata, Conrad (a 
catalogue name here revived), and 7. tuberculosa, Nelson (unfigured, 
1870) which is not the twberculosa of Hinds (1843). 


TEREBRA (HASTULA) HOUSTONIA, Harris, new species. 


This species differs from 7. venusta by its less rectilinear sides, its 
more inflated whorls, and drawn-out spire of somewhat pupiform ap- 
pearance, its straight and simple pillar, its more arched longitudinal 
riblets, which are usually obsolete on the last whorl, and by its feebler 
spiral striation. Longitude, 29; maximum diameter, 5 mm., in a speci- 
men having ten whorls beside the smooth, small, pointed nucleus of 
three and one-half whorls. 

Types.—No. 6034, U.S. N. M.; Claiborne, Alabama. 

The species will be fully described and illustrated by Mr. G. D. Harris 
in his report on the Texas Tertiary fauna, It is found in the lower 
bed (Lisbon horizon) at Claiborne Bluff, and also in the Texas Eocene. 


TEREBRA GABBI, Dall. 
Terebra robusta, GABB, Geol. Santo Domingo, p. 224, 1873; not of Hinps, Proc. 
Zool. Soc., Lond., p. 149, 1843. 

Shell large, strong, with a slender, strongly sculptured spire, and 
later smoother, rapidly enlarging whorls, with a nearly peripheral, nar- 
row, spiral color band, which, even in the fossil, sometimes is clearly per- 
ceptible; on the earlier whorls the upper half is occupied by a wider 
sutural and an anterior narrower elevated band, separated from each 
other by a well-marked sulcus; they are crossed obliquely by fine, 
sharp, regularly spaced elevated lines with wider interspaces, which on 
the rest of the whorl have a vertical or axial direction to the suture; 
in the specimen before me about a dozen (partly decollate) whorls exhibit 
this sculpture, the whole shell being microscopically spirally striated ; 
the sculpture then becomes obsolete, the following four whorls being 
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nearly smooth, except for incremental lines, while they rapidly become 
more rounded; suture distinct; aperture with the outer lip somewhat 
receding in the middle; inner lip moderately callous; pillar half a turn 
inside the aperture showing a prominent basal keel; canal twisted, with 
a distinct fasciole. Diameter of spire at decollation, 2.75; maximum 
diameter of twelfth subsequent whorl, 24; longitude of (decollate) 
shell, 70 mm. 

Habitat.—Older Miocene of Santo Domingo at the Potrero, River 
Amina, Bland; Gabb, various localities on the same island. 

Types.—No. 113751, U. S. N. M.; and in the Academy of Natural 
Sciences, Philadelphia. 

This species has hardly more in common with the Pacific 7. robusta, 
Hinds, than the fact that the sculpture is obsolete on the later whorls. 
It grows much larger than the dimensions given above, and the last 
whorls become much swollen. 


TEREBRA HAITENSIS, new species. 


Shell slender, acute, all the whorls sculptured, the early whorls with 
a double subsutural band, as in the last species, but with the riblets 
crossing the wider band vertically, becoming oblique on the anterior 
band, where they are almost nodulous, and forming arched waves on 
the rest of the whorl to the suture, but becoming suddenly obsolete 
at about the line of revolution of the suture and thence over the base 
to the canal; aperture rather short; pillar short, twisted, with a single 
basal keel, which falls short of the aperture; canal short, sharply re- 
curved; spiral striation obsolete or none. In a specimen of 24 whorls, 
excluding the nucleus, the total length is 62, the maximum diameter 
11.5 mm. 

Habitat.—Older Miocene of Santo Domingo at the Potrero, River 
Amina, Bland; Gabb, various localities on the same island. 

Type.—No. 113753, U. S. N. M. 

This species differs from the preceding by not losing its slender form, 
by preserving its sculpture, by details of the sculpture, and by its more 
numerous whorls in the same length. 


TEREBRA (HASTULA) INORNATA, new species. 


Shell small, slender, nearly smooth, without any sutural band or spiral 
sculpture, and with about a dozen whorls; early whorls with a few obso- 
lete transverse riblets, other whorls with no sculpture except the some- 
what irregular incremental lines; whorls rather flat, suture distinct, 
closely appressed; aperture longer than wide; ovter lip thin, nearly 
straight, simple; pillar short, simple, twisted; the canal moderately 
wide; base rounded, without acarina. Longitude, 18; maximum diam- 
eter, 4 mm. 

Habitat.—Older Miocene of Shiloh, New Jersey, and St. Mary’s 
River, Maryland; collected by Burns and others. 

Types.—Nos. 106953-106955, U.S. N. M. 
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A single specimen was found with the fossils from the lower bed at 
Alum Bluff (2211), but as some St. Mary’s fossils had been standing 
close by on the same table before sorting I believe that this single 
specimen is probably an estray. The species is readily recognizable 
and most nearly allied to the slender form of 7. simpler, Conrad, found 
in the same bed at St. Mary’s River, but which may be distinguished 
by its more conical form and larger size when adult. The name of inor- 
nata was applied by Professor Whitfield to the New Jersey form in his 
report on the Gastropods of the Miocene marls of New Jersey.' It is 
still more abundant in Maryland, and as the specimens do not appear 
to differ in any essential way, I adopt Professsor Whitfield’s name for 
the species. 


TEREBRA (ACUS) POLYGYRA, Conrad. 
Terebra polygyra, CONRAD, Journ. Acad. Nat. Sci. Phila., VII, p. 156, 1834. 

This form, described from Claiborne by Conrad, was not figured by 
him, and seems to have been forgotten both by Conrad and Meek in 
making up their check lists. It has since been redescribed by de Gre- 
gorio, who has figured it as 7. andrega, and probably as T. ignara. It 
is a small shell, prefiguring 7. divisura, Conrad, from the young of 
which it can hardly be distinguished, except as more slender. I have 
thought it well to direct attention to it, as it is clearly distinct from 
T. venusta. 


TEREBRA (ACUS) TANTULA, Conrad. 


This species, described from the Vicksburgian Eocene, appears also 
in the older Miocene of Santo Domingo, of the Tampa Orthaulax bed, 
and of the Alum Bluff beds at De Funiak Springs, Florida. It may be 
distinguished from 7. polygyra and other similar species by its spiral 
striation. 


TEREBRA (ACUS) CURVILINEATA, new species. 


Shell acute-conie, solid, with 12 to 14 moderately convex whorls; early 
whorls more flatsided, with numerous narrow, transverse, slightly 
waved riblets, extending from suture to suture, with about equai inter- 
Spaces; suture very distinct; sutural band formed by a vaguely limited 
constriction, not a groove; a short distance in front of the suture the 
ends of the ribs thus delimited from the rest have a tendency to coro- 
nate the whorl; on the later whorls the ribs become less regular and 
somewhat less prominent; aperture longer than wide; outer lip sim- 
ple; pillar elongated, twisted, smooth; siphonal fasciole very distinct. 
Longitude, 27; maximum diameter, 9.5 mm. in a specimen of 14 whorls. 

Habitat.—Older Miocene of Jericho, New Jersey, and Easton, Mary- 
land, Burns and Harris. The specimens from Maryland are larger 
and in better preservation than those found in New Jersey. 

Types.—Nos. 106952, 111648, U. S. N. M. 





1 Moll. and Crust. Mioe. N. J., p. 114, pl. xx, figs. 11-13, 1894, 
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The name curvilineata, by a typographical error, appears in Meek’s 
Miocene check list for 7. curvilirata, Conrad, a species from St. Mary’s 
River, Maryland; but it has never been applied to any described spe- 
cies from our Tertiary heretofore. The species has something in com- 
mon with the more rugose specimens of 7. (Hastula) simplex, Conrad, 
but is perfectly distinct. 
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TEREBRA (ACUS) CURVILIRATA, Conrad. 


Terebra curvilirata, CONRAD, Proc. Acad. Nat. Sci. Phila., I, p. 327, 1843. 

This is an old species of Conrad’s, which does not appear to have 
been figured. The shell is small, not exceeding 30 mm. in length, with 
rather swollen whorls constricted narrowly above, much as in Pleuro- 
toma of the section Cymatosyrinx. The ribs are about 12 to the whorl 
and most prominent at the periphery; their posterior ends are con- 
stricted off near the suture without any distinct groove or incised line; 
they are strongly curved in front of the constriction; the surface has 
extremely faint, obsolete spiral sculpture, only visible with the aid of a 
lens; the pillar thin, simple, and twisted, rather short; the nucleus is 
conical, of four smooth whorls like a small, very much elevated Callios- 
toma, except that the whorls are rounded. A specimen 15 mm. long 
had ten whorls, exclusive of the nucleus, and a maximum diameter 
of 4.75 mm. 

Habitat.—Miocene of St. Mary’s River, Maryland. Types in Acad- 
emy of Natural Sciences; specimens in U.S. National Museum (Nos. 
106956, 106957). 


TEREBRA (ACUS) SINCERA, new species. 


Shell small, thin, acute-conic, flat-whorled, with feeble sculpture; 
whorls ten, without the nucleus; anterior half of the whorls, with fine, 
feeble, spiral threading overrunning the ribs, posterior half without 
spirals, but divided into two equal parts by a spiral groove visible 
between the ribs; transverse sculpture of fine, low, even, narrow, 
arched riblets, with wider interspaces, extending clear across the whorls; 
suture distinct, sutural band obscure, not swollen; aperture longer than 
wide, outer lip thin, arched in harmony with the ribs; pillar short, 
smooth, or faintly excavated; canal recurved, not contracted. Longi- 
tude, 22; maximum diameter, 5 mm. 
* Habitat.—Miocene of St. Mary’s River. Maryland. 

Types.—No. 11873 a, U.S. N. M. 

This species is quite distinct from the others of the St. Mary’s hori- 
zon, and when perfect is easily recognized, When superficially eroded 
the ribs are more prominent, as is the succeeding whorl at the suture, 
and the whorls may have a slightly turrited appearance. 
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TEREBRA (ACUS) BIPARTITA, Sowerby. 


Terebra bipartita, SowERBY, Quart. Journ. Geol. Soc. London, VI, pt. 1, p. 47, 
1849. Not= 7. bipartita, DESHAYES, 1859. 

Habitat.—Old Miocene of Santo Domingo, at Ponton, and in the Chip- 
ola beds (2213), Calhoun County, Florida. Specimens in the Acad- 
emy of Natural Sciences and the U.S. National Museum (Nos. 113653, 
113910). 

Variety bipariita, s. s—Shellacute, with the sutural sulcus prominent 
and set off by a deep suleus, which cuts ribs and all, from the rest of 
the whorl, where the spiral threading is remarkably clear-cut, uniform, 
and elegant, not overriding the narrow, sharp-edged ribs. Santo Do- 
mingo and Chipola. Longitude, 23; maximum diameter, 5.5 mm. 

The pillar of this form seems to be simple and smooth in all the 
specimens I have seen. 

Variety spirifera, Dall.—Shell with the ribs feeble, the spiral seulp- 
ture more prominent than the ribs, especially two rather narrow spirals 
just in front of the sutural band, and overriding the ribs with close- 
set, even, distinct, coarse, rounded threads, which fail on the canal; 
pillar distinetly grooved or biplicate. Longitude, 30; maximum diam- 
eter, 8mm. Ponton, Santo Domingo. 

This form is larger, and the shell increases in diameter more rapidly 
than in the type. It may prove to be worthy of specific rank with 
more material, in which case the varietal may be used as a specific 
mame. No. 113654, U.S. N. M. 

It recalls, in its relation to the type, the relation of 7. indenta, Con- 
rad, to T. dislocata, Say. 

Variety oligomitra, Dall.—Shell slender, with 12 or more whorls, 
erossed by numerous very sharp, thin, sigmoid ribs, with wider inter- 
spaces, over which lie (between the sutures four and on the base four 
smaller) strap-like, flat spirals, with much wider interspaces, failing on ; 
the pillar; the whole surface is also finely spirally striate; the pillar — 
long, twisted, biplicate; the suture very distinct. Longitude. 38; max- 
imum diameter, 8.5mm. River Amina, Santo Domingo. 

This form is more slender, the spirals are sparse and _ strap-like, 
instead of crowded and rounded; the fine spiral striation is not seen on 
the previously mentioned forms. No. 113756, U.S. N. M. 

Variety cirrus, Dall.—Shell much smaller and proportionally more 
slender; spirals flat, strap-like, irregular, with narrower interspaces, 
overrunning very low and narrow sharp ribs with wider interspaces; 
whorls, 12 or more, flattish; pillar sharply biplicate. Longitude, 25; 
maximum diameter, 5.5mm. River Amina, Santo Domingo. No. 113752, 
UASs No . 

This bears to the variety oligomitra much such arelation as 7. protexta, 
Conrad, does to the more delicate types of JT. dislocata, Say. It may 
prove to be worthy of specific rank. 
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The preceding varieties would by most writers be regarded (and with 
some reason) as species, but the differences they exhibit are for the 
most part such as I find between the different races of 7. dislocata, when 
a sufficient geographic series is compared. In the absence of large 
suites of the Santo Domingo fossils, it seems more prudent for the pres- 
ent to assign them varietal rank. 





TEREBRA (ACUS) AMITRA, new species. 


Shell small, acute, slender, of 10 whorls without the nucleus: whorls 
flattish, crossed by about 17 prominent, straight, rounded, even ribs 
with slightly wider interspaces; spiral sculpture of sparse, sharp, 1n- 
cised lines, more numerous and closer on the base, eight or nine in all; 
sutural band absent, or not set off by sulcus or constriction; aperture 
longer than wide, outer lip straight incrementally; canal wide; pillar 
straight, smooth, with its anterior edge prominent; canal short, wide; 
siphonal fasciole distinct. Longitude, 9.5; maximum diameter, 2.0 min. 

Habitat.—Potrero, River Amina, Santo Domingo. 

Type.—No. 113755, U. 8. N. M. 

This little species, though represented by only a single specimen, 
seems clearly distinct. 


TEREBRA (ACUS) LANGDONI, new species. 


Shell small, slender, of 13 whorls beside the nucleus, which is small, 
conical, and of three whorls; sculpture reticulated transversely by 16 
low, narrow, rounded, slightly flexuous ribs, with wider interspaces, 
the posterior ends of the ribs not cut off by the deep sulcus which 
defines the sutural band in front; transverse sculpture of this sulcus 
visible between the ribs, and four flattish spirals, separated by narrower 
grooves, between the sulcus and the next suture, and seven or eight 
narrower spirals on the base; aperture longer than wide; pillar simple, 
smooth; canal rather long, twisted and recurved. Longitude, 20; max- 
imum diameter, 4 min. 

Habitat.—Chipola beds (2211, 2212, 2215), Calhoun County, Florida, 
Burns. 

Type.—No. 113913, U.S. N. M. 

Variety perpunctata, Dall. Shell with the spiral sculpture replaced 
by fine spiral strize, obsolete or irregular, except the sulcus in front of 
the sutural band, which is represented between the ends of each pair 
of ribs near the suture by a deep, generally rounded, puncture or pit. 
Found with the type in the Chipola beds (2213). 

This well-marked and rather abundant little species is dedicated to 
Mr. D. F. Langdon, late of the Alabama State geological survey. 


TEREBRA (ACUS) CHIPOLANA, new species. 


Shell small, slender, obsoletely sculptured, with a pupoid nucleus of 
four whorls and about a dozen subsequent whorls, the earlier of which 
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are slightly smaller. than the last two nuclear turns; sides flattish, 
suture distinct; sutural band conspicuous, set off by a deep suleaee 
the band is without nodules or marked sculpture, except on the last 
whorl; the whorls are feebly transversely wrinkled by obsolete riblets, 
which on the last whorl in the type specimen take a more definite 
shape, but fade out on the periphery; spiral sculpture of obsolete 
grooves on the anterior half of the whorl, two of which on the base 
are more distinct than the others; aperture longer than wide; pillar 
simple, smooth, twisted, little recurved; siphonal fasciole with a sharp 
posterior keel. Longitude, 12; maximum diameter, 2.5 mm, 

Habitat.—Chipola beds (2213). A single specimen (No. 113912) in 
the National Museum. 

This little species is sufficiently unlike the others to require but lit- 
tle in the way of comparison. A dwarf 7. langdoni var. perpunctata, 
with the ribs almost wholly obsolete and the sulcus continuous instead 
of broken into punctures, would be something like it. 


TEREBRA (ACUS) NEGLECTA, Emmons. : 
Terebra neglecta, EMMONS, N. C. Geol, Surv., p. 258, 1858. 

This unfigured species appears to have been lost sight of, though 
apparently well characterized. At first sight it would recall T. dislo- 
cata, but on inspection it 1s found to differ materially. The sutural 
band is marked in front by a constriction, not a sulcus, toward which 
the transverse sculpture becomes obsolete, while the front part of each 
whorl is Somewhat swollen, with the ribs strongest on the periphery. 
In many specimens the ribbing on the sutural band alternates with 
that on the whorl, The posterior half of the whorl is smooth or only 
faintly spirally striated; on the anterior half the spirals, though fine and 
close, are well marked. The pillar is smooth and without plaits, while 
in T. dislocata it is biplicate. The shell reaches about 32 mm. in length 


and 7.5 in maximum diameter, with 15 whorls, The taper of the tip of 


the spire is more rapid than the rest, instead of being uniformly conical. 
It was described by Emmons from the Miocene of North Carolina, but 
was not found by Burns in the Duplin beds. We have it in the Na- 
tional Museum (No, 11461) from the Chesapeake Miocene (1521) of South 
Carolina, on the authority of Whitfield. 


TEREBRA (ACUS) DISLOCATA, Say; var. INDENTA, Conrad, 


Terebra dislocata (SAY) CONRAD, Sill. Am. Journ. Sci. XLI, p. 343, 1841. 
Terebra indenta, CONRAD, Proc. Acad. Nat. Sci. Phila., 1862, p. 565, 1863. 
Terebra indentata, MrEk, Miocene check list, p. 18, No. 603, 1864. 

Habitat.—Duplin beds at the Natural Well, Duplin County, North 
Carolina. 

The species 7. dislocata in the Miocene has some varieties which are 
not reproduced in the recent fauna, as well as some that are. Of the 
former, 7. indenta, Conrad (indentata of Meek by a typographical error), 
is the mostmarked. It differs from the typical T. dislocata by its feebler 
and closer transverse sculpture, and its stronger, close-set, cord-like 
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spirals, which are more conspicuous than the riblets which they over- 
run. In full-grown specimens the diameter of the base is proportion- 
ately greater than in 7. dislocata, and the surface 1s less polished. The 
young 7. indenta resemble an exceptionally stout 7, proterta, Conrad. 
The variety, which, when well developed, often seems perfectly distinet 
from typical 7. dislocata, nevertheless grades insensibly ito the latter 
in a large collection from one locality, and it can not be regarded as a 
mutation of more than v: rietal rank. 


yenus CONUS, Linneus. 


The species of this genus are separated when belonging to the recent 
fauna largely by their color-pattern, and in the absence of this aid 
they are doubly difficult to discriminate. In general the rule that 
local faunz are derived from preexisting faune of the same general 
region is a good guide, and a careful comparison of the fossils with 
the recent types will often assist materially in determining the rela- 
tions of fossil forms. The identifications which travel to distant 
faunz for representatives—as, for instance, the Indo-Pacifie fauna for 
Haitian fossils—are usually wrong, and all Gabdb’s identifications of 
this sort will be modified by farther and more careful study, Analogous 
characteristics are often purely dynamic in forms of different lineage, 
subjected to similar conditions in widely distant localities. Where 
modern faun differ in the races of any genus which they contain, the 
antecedent fossils in the same regions are not likely to be much more 
nearly related. 

The Mediterranean and African cones belong to groups which are 
not effectively represented in American waters; hence it is probable 
that none of the identifications of American with European Tertiary 
cones have the weight of probability in their favor. The same type 
may be represented in both faunz, but this 1s only exceptionally the 
case, and is not to be taken for granted. 

In de Gregorio’s useful but rather slipshod work on the Alabama 
Kocene fossils the common Conus sauridens of Conrad is referred to 
C. divers‘formis of Deshayes, an Eocene cone of the Parisian basin. 
They are in fact very similar species, but if identical, C. sauridens, being 
the older name, must be applied to the French species and not the 
French name to the American species. I think, however, the two 
species are not identical. C. diversiformis is a much thinner and 
lighter shell, with a proportionaily wider aperture, and does not show 
the remarkable plait at the end of the pillar, the formation of which 
announces maturity in C. suuridens. The latter species, though rather 
rare at Claiborne, is only varietally separated from the Jacksonian 
C. tortitis and the Vicksburgian (. alveatus, while the old Miocene 
C. planiceps, Heiiprin, forms the culmination of the series. Very young 
C. sauridens (like many other immature cones) show small nodules at the 
Shoulder or just below it; these are the C. parvus, H.C. Lea. (C. pro- 
tractus, Meyer, and C. pulcherrimus, Heiiprin, with a probably new 
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but Pra entca eo fon Vicksbure , complete the list OF our eae 
Eocene cones. CO. gyratus, Morton, anit C. claibornensis, Lea, are unrec- 
ognizable, and should be dropped. C, subsauridens does not appear to— 
differ from QO. sauridens, Conrad. C. granopsis, de Gregorio, appears to 
be identical with C. protractus, Meyer, but the type of C. granopsis is 
only 4 mm. long, and it may be a young C. sauridens. C. improvidus, | 
de Gregorio, from an unmentioned (American?) locality, is not like 
anything known from Claiborne in American collections. 

Only three species of cones are yet known from the Chesapeake 
Miocene: C. adversarius, Conrad; C. diluvianus, Green, and C. mary- 
landicus, Green, The original locality of the latter is not known, and — 
it has not recently been collected in Maryland, but occurs in Duplin 
County, North Carolina, and has by some accident been figured by 
Tuomey and Holmes, under the name of C. diluvianus, from South 
Carolina. 

The cones of the old Miocene of Florida do not inelude any of the 
Antillean species described from the equivalent horizon, which is rather 
a surprise, but we find the three forms here described, with several 
well-marked varieties. 


la 


an mil eg 


CONUS CHIPOLANUS, new species. 


Shell double-conic, with a rather elevated spire of nine normal and ~ 
about three lucid nuclear whorls; profile of the spire somewhat con- 
cave, turrited shoulder of the whoris sharply keeled, concave between 
the keel and the suture, without spiral grooving, but showing faint 
microscopic spiral scratches, the prominent sculpture of this area being 
the delicately arched lines of the anal fasciole, which are sometimes 
very conspicuous; the keel is wholly without nodules; sides in front of © 
the keel straight, slightly concave toward the canal, smooth, except — 
for incremental lines, polished anteriorly, with about nine sharp, chan- — 
neled spiral grooves, besides some striations on the canal; the grooves 
are separated by wider interspaces and crossed by numerous elevated 
lines of growth, which only appear in the ehannels; each channel in 
the fully adult shell has a spirai row of faint, round tubercles close to 
its anterior margin; in the young the grooves sometimes cover the 
whole shell before the keel, and the nodules are often absent; in the 
adult the grooves cover somewhat less than half the whorl, while on — 
the smooth part traces of five narrow, revolving color bands are some- 
times visible, with wider interspaces; anal notch only moderately deep; 
outer lip thin, only moderately arched; aperture narrow, with nearly 
parallel sides; the pillar straight, thin, slightly twisted. Longitude of 
shell, 32; of spire, 7.5; maximum diameter, 15.5 mm. 

Habitat.—Chipola beds (2213), Chipola River, Florida. 

Types.—No. 113985, U.S. N.M.; and in the collection of Mr. Aldrich. 
This species recalls C. interstinctus, Guppy, of the Haitian Miocene, 
but is a smaller, more slender, and more delicate shell, without any — 
grooving in the sutural fasciole. It is more nearly related to C. mary- 
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landicus of the newer Moco: ei Coe: Flor idunus, Plivcenc and recent, 
than to any of the Antillean fossils with which | i e compared it. 


CONUS ISOMITRATUS, new gpecies. 


Shell small, solid, short, stout, with a rather low spire of eight or nine 
whorls beside the nucleus; a single elevated thread runs at the shoulder, 
on which the suture is laid; between the sutures, which are deep and 
distinct, the whorl is convex, turgid, with only incremental lines; in 
front of the shoulder the sides are slightly swollen, the posterior half 
obsoletely spirally striate or smooth, anteriorly with distinet spiral 
threads and equal interspaces crossed by conspicuous lines of growth; 
the siphonal fasciole distinct, swollen, showing as a rounded ridge; 
outer lip straight, thin, sharp; anal notch shallow, aperture narrow, 
siphonal notch deep; pillar with the edge thickened and twisted, form- 
ing in well-developed specimens with the siphonal fasciole two obscure 
plaits; body with little or no callus. Longitude of shell, 28; of spire, 
5; Maximum diameter, 13 mm. 

Habitat.—Chipola beds (2212, 2213), Chipola River, Florida, and 
Alum Bluff beds near De Banik Springs (2238), 

Types.— No. 113980, U.S. N. M.; and in the collection of Mr. Aldrich. 

The young of this species have nine or ten deep grooves, with nar- 
rower interspaces, covering a little more than the anterior half of the 
shell. These grooves during growth become gradually modified to the 
adult sculpture. 


CONUS ISOMITRATUS var. SULCULUS, Dall. 


Shell resembling the type, except that the sutural border or shoulder 
of the shell is flattened or excavated with a few or numerous spiral 
grooves upon its surface. It is also larger. Longitude of spire, 5; of 
Shell, 38; diameter, 24 mm. 

Habitat. —Chipola beds (2212, 2213), Chipola River, Florida. 

Types. 9274U...8:. Ne M. 

The transition from a concave to a turgid sutural border, from smooth 
to spirally grooved, is quite gradual, though the extremes have a very 
different aspect, and would, by some writers, be put in different sections 
of the genus. This species recalls C. mus of the recent fauna as much 
aS any species. It is much shorter and stouter than the line which 
begins with C. sauridens et al., and is represented in the present fauna 
by C. daucus. 





CONUS DEMIURGUS, new species. 


Shell large, elongate, with a large, somewhat bulbous, nucleus, and 
about 10 eeeddeae whorls; spire low, in the young nearly flat, with 
a distinct but not channeled suture; shoulder of the whorl angular , the 
space between the sutures flattish or feebly excavated, sculptured with 
obvious lines of growth, crossed by few, faint, obsolete, spiral, traces; 
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sides of the whorl smooth, except for obsolete spiral lines, rather wide 
aud irregularly spaced; in the anterior third they are stronger, but even 
there not very marked; some specimens seem to indicate a faded color- 
pattern of continuous, narrow, spiral lines, rather evenly and uniformly 
spaced; aperture narrow, of equal width, or nearly so; the anal notch 
moderately deep, the pillar straight, with a narrow callous part not 
showing any ridge or plait. Longitude of spire, 5; of shell, 65; diam- 
eter, 35; width of aperture, 6 mm, 

Habitat.—Chipola beds (2211-2213), Florida. 

Types.—No. 113920, U. 8. N. M.; and in the Aldrich collection. 

This species is the largest yet found in these beds, and among recent 
species finds its nearest analogue in 0. papilionaceus, Hwass. It is a 
more slender shell than the latter, with more flattened spire and larger 
nucleus. It is a shell without striking characteristics, yet which will 
not fit in with any of the other forms of this horizon. 


PTEROPURPURA POSTII, new species. 


Shell of moderate size, with five whorls, beside the (decollate) nucleus, 
with three sharp, continuous varices extending down the spire and a 
single prominent intervarical nodule on the interspaces of the whorls; 
the last varix broader than any of the others, with a posterior angle, 
the front sculptured with fine crenulate imbricated lamelli, the back 
smooth, except for the ends of the spiral ribbing; spiral sculpture of 
(about 15 on the last whorl) low spiral ribs most prominent on the 
varices and on the intervarical nodules, the rather wide interspaces 
finely spirally striate; aperture small, subovate, the outer lip with 
about seven strong teeth; the body with a thin, smooth callus; suture 
appressed, obscure; canal open, narrow, not quite as jong as the aper- 
ture; on the siphonal fasciole a single projecting remnant of an earlier 
canal is visible. Length, 38; of last whorl, 28; of aperture, 14; diam 
eter of shell, 20 mm. 

Habitat.—Ballast Point, Tampa, Florida, old Miocene silex beds: a 
single specimen collected by E. J. Post. 

Type.—No, 130349, U. S. N. M. 

It is possible this should be referred to Pterorhytis rather than 
Pteropurpura, but there does not appear to be any long tooth on the 
edge of the outer lip as usual in the former genus. 


Genus GYRODES, Conrad. 


Subgenus GYRODISCA, Dall. 


Shell like Gyrodes, but small, without any channel in front of the 
suture, the umbilical angle crenate by the transverse lamellar or fibrous 
sculpture: the nucleus small, prominent, glassy, the shell otherwise 
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earthy or porcelanous; the operculum like that of Sigaretus. Type, 
Adeorbis depressus, Jeffreys.! 

Sigaretus problematicus and Gibbula mitis of Deshayes, from the 
Paris basin Eocene, appear from the figures to be referable here. The 
Cretaceous species, upon which Gyrodes was founded, are considerably 
larger, and the suturai sulcus, though not absolutely constant, gives 
them a different aspect. There are several Tertiary and one or two 





‘recent species which belong to the subgenus as restricted. 


GYRODES (GYRODISCA) DUPLINENSIS, new species. 


Shell small, with a small glassy nucleus and somewhat more than 
three whorls, the last much the largest; the nucleus prominent above 
the rather depressed spire; whorls rounded, suture very deep; base 
rounded; umbilicus wide, its border hardly angular; sculpture of 
numerous, flexuous, subequal, regular, transverse, lamellar riblets, with 
wider, faintly spirally striate interspaces; aperture large, very oblique, 
pointed above, rounded below, not nterrupted by the preceding whorl; 
lip simple, sharp, rather flexuous, the inner one receding. Width, 3.6; 
height, 2.75 mm. 

Upper .Chesapeake Miocene of Magnolia, Duplin County, North 
Carolina, Burns. 

Type.—No. 114430, U.S. N. M. 

This species differs from most of those belonging to the subgenus by 
the obsolescence of the umbilical angle, though this may be, and prob- 
ably is, an individual rather than a specific characteristic. 


Genus UMBONIUM, Link. 
UMBONIUM (SOLARIORBIS) FLORIDANUM, new species. 


Shell small, depressed, three-whorled, with a smooth, glossy nucleus, 
the subsequent whorls depressed and tricarinate; one carina is at the 
periphery, one on the base, and the least prominent between the suture 
and the periphery; the latter fails on the last part of the last whorl, 
and is more or less nodulous or undulated by faintly elevated but dis- 
tinct radiating ridges, which begin weak, are strongest on the keel, and 
die out before reaching the periphery; the base shows radiating ridges, 
rather stronger than those on the spire, but which do not crenulate the 
strong basal keel; umbilicus moderate, with a single spiral thread above 
the angular margin; aperture entire, oblique, the edge simple, but 
modified by the intersection of the keels. Diameter, 1.6; height, 1 mm. 

Habitat.—Pliocene of the Caloosahatchie beds, Dall. 

Type.—No. 113596, U. 8. N. M. 

This very small species appears adult, and has a rather solid and 
strong shell. 


' Jeffreys, Proc. Zool. Soc. Lond., 1885, p. 41, pl. 1v, figs. 8, 8a; Dall, Blake Gastr., 
p. 298, 1889. 
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UMBONIUM (SOLARIORBIS) UNDULA, new species. 


Shell small, solid, of three and a half whorls, depressed, dome-like, 
strongly keeled at the periphery, with a round-edged, broad carina, 
above and below which the whorl is more or less compressed; trans- 
verse sculpture of about a dozen rounded ripples between the suture 
and the periphery, the nucleus and the last half of the last whorl being 
free from them; these ripples cross the whorl ina flexuous manner, and 
differ in strength in different specimens; the base also shows radiating 
flexuous sculpture, but more feeble and obscure; the spiral sculpture 
consists of the peripheral carina, and of oblique incised lines, which are 
absent near the suture and umbilicus, but sharp and distinet periph- 
erally; they cut the surface at a slight angle with the plane of the 
periphery; base flattish, slightly rounded in the middle, the umbilicus 
moderate, without any well-marked angle or internal sculpture; aper- — 
ture oblique, nearly circular, produced at the upper angle; peristome 
simple, entire. Diameter, 2.5; height, 1 mm. $ 

Habitat.—Miocene of the Natural Well, Duplin County, North Caro- 
lina; Burns, collector. . 

Type.—No. 114446, U.S. N. M. : 





v aces Wb eiabate as iste Sitar 


Week 


UMBONIUM (SOLARIORBIS) DUPLINENSE, new species. 


Shell small, solid, of three and a half whorls, rather depressed; sculp- 
ture on the spire of rather even, rounded, oblique, subequal, transverse 
riblets, with narrower interspaces, crossed by fine, sharp, close-set, spiral 
striz; an incised line in front of the suture cuts off a narrow border, 
except on the smooth nuclear whorls; the periphery is formed by a 
strong, blunt-edged keel; the base is rather full, with two more rather _ 
strong keels with reticulate sculpture between them, the spirals pre- 
dominating near the umbilicus and the radials near the periphery; 
umbilicus small, with an angular border and a single spiral thread 
within; aperture rounded, oblique, produced on the body whorl, entire. 
Diameter, 2; height, 0.75 mm. 

Habitat.—Mioceue of the Natural Well, Duplin County, North Caro- | 
‘ lina; Burns, collector. | 
Type.—No. 114445, U. S. N. M. | 
Though so small, the sculpture is very elegant. 
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TWO NEW DIPLOPOD MYRIAPODA OF THE GENUS 
OXYDESMUS FROM THE CONGO, 


By O. F. Cook. 


NEARLY two years ago, I received from the U.S. National Museum a 
small collection of Myriapoda, sent in by Rey. J. H. Camp, of the 
American Baptist Missionary Union. The Polydesmidie were repre- 
sented by the two species of Oxydesmus here described. 

Since the specimens have been in my hands I have had opportu- 
nity of comparing them with the types of O. afer (Gray) and O. grayt 
(Newport), in the British Museum, and with those of O. tricuspidatus 
(Peters) in the Berlin Museum, with none of which are they identical or 
closely related. As far as may be judged from the insufficient descrip- 
tions of the other species, these Congo Valley forms offer a new character 
in the great width of the apex of the last segment. This, however, can 
hardly form the basis of generic distinction, for the other characters, 
including those drawn from the copulatory legs of the male, offer nerely 
specific differences from the other species of Oxydesmus. Indeed, the 
characters of the copulatory legs in the present genus are of compara- 
tively little use in separating the species, the differences being so slight 
as to be very difficult of definition, even between species strikingly dis- 
tinct in color, sculpture, and form. 

The genera of Polydesmide have in very few cases been adequately 
described, so that their characters and aflinities must be inferred mostly 
from what may be known of the typical species. In the case of Oxydes- 
mus the species differ little in structural characters, and while the type 
species, O. flavomarginatus, is not sufficiently known, it was said by its 
author to differ only in color from O. tricuspidatus, so that a generic 
description is apparently practicable. 


Genus OXYDESMUS (Humbert and Saussure). 


Oxudesmus (HUMBERT and SaussuRE), Verh. Zool.-Bot. Ges. Wien, 1869, p. 671. 
Diagnosis.—Body large. Antenne with four olfactory cones. Seg- 
meuts dorsally with three transverse rows of rounded granules or 
tubercles. Segments 1-4 without specially enlarged tubercles. Lateral 
carine large, the lateral edge thin and sharp, even, or nearly so. 


Proceedings of the United States National Museum, Vol, XVITI—No. 1036. 
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Repugnatorial pores 11, dorsal on the outer slope of the intramarg- 
inal ridge of segments 5, 7, 9, 10, 12, 13, 15-19. Penultimate segment 
exceeding segment 18, Last segment broad, or very broad, the apex 
more or less evidently emarginate; superior lateral tubercle usually 
not large. 

Sterna without special structures. Male legs somewhat crassate. 
Male genitalia flexed, and inserted under the edge of the aperture. 

Description.—Body large, about six times as long as broad; cavity 
nearly circular. Vertex prominent, rough; sulcus very deep. Antenne 
scarcely clavate; third joint nearly as long as the second, or subequal; 
joints in order of length 6, 2, 3, 4=5, 1, 7. 

Mandibulary stipe with exposed surface divided by sutures into six 
areas, two triangular, four trapezoidal. Masticatory plate lunate, 
oblong, the surface crossed by eight to ten transverse ridges, alter- 
nating with grooves. Dentate lamella with three to four broad, rounded 
teeth. Pectinate lamellie, six. 

Mentum triangular-cordate, slightly broader than long, broadly 
emarginate posteriorly, anterior angle sharp or rounded. Cardo small, 
pointed distad. 

Lingual lobes with one small cone concealed on the dorsal face; 
median lobes with styliform processes long and simple. 

First segment semi-elliptical, with the lateral corners produced and 
somewhat recurved, much broader than the head, longer and somewhat 
narrower than the second segment. 

Lateral carine broad (one-half as wide as the body cavity), inserted 
near the top of the body-cylinder; sharp and thin at the entire or 
slightly sinuate edge, with a prominent, smooth and shining submar- 
ginal ridge. Anterior carine laterally curved forward, the posterior 
with corners produced caudad; dorsal surface finely granular, divided 
by furrows into three transverse rows of more or less evident quad- 
‘ate areas, usually with one large, smooth granule in each. 

Below the carine the segments are rough with conic warts; a rounded 
prominence just above the front pair of legs, larger in the male. 

Repugnatorial pores opening dorsally on the outer slope of the sub- 
marginal ridge of segments 5, 7, 9, 10, 12, 13, 15, 16, 17, 18, 19; pores sur- 
rounded by a raised rin. 

Anterior subsegments finely wrinkled longitudinally, sometimes very 
obscurely. Supplementary margin long, membranous, very finely 
striate longitudinally, not pectinate. 

Anal segment finely granular, posteriorly transversely wrinkled and 
slightly decurved; the apex broad, rounded-truncate; on the margin 
three pairs of setigerous punctations, two pairs located on tubercles; 
the upper surface with two pairs and the under with one pair of setig- 
erous punctations, more or less elevated. 

Anal valves with two setigerous tubercles, the upper placed on the 
raised margin, the lower somewhat removed from it. 
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Preanal scale semi-elliptic triangular, tricuspidate, the middle pro- 
jection usually flat and thin; the others long conic-eylindric papille, 
with a setigerous cavity at apex. 

Legs of male larger and stronger than those of female, without 
special modification for copulatory purposes, except that the claw of 
the male legs is short and stout; second joint with a short, sharp spine 
at apex below; joints in order of length 3, 6,5,2=4,1; surface of joints 
not tuberculate nor papillate in either sex. 

First and second pairs of legs free in both sexes; first pair much 
smaller than second and succeeding pairs, the two basal joints propor- 
tionately longer. 

Second pair of legs of male with the coxal joint produced ventrally 
into a sharp cone, on the median face of which is the opening of the 
spermatic duct. Genitalia of female internal, protrusible. Genitalia 
of male apically of two parts, one of which is distally spatulate, trans- 
versely wrinkled, and with a decurved edge forming a groove which 
serves as a Sheath for the other, styliform, ramus. Basal joint not 
expanded; apical joint inserted under the projecting edge of the aper- 
ture in which the genitalia lie. Segments of adult, 20. 

Distribution.—The west coast of Tropieal Africa. 


OXYDESMUS CAMPII, new species. 


Vertex prominent, granular-rugulose; sulcus very distinct. 

Clypeus medianly prominent, nearly smooth or finely striate-rugulose, 
excavate below the antennie; also a broad, oblique fossa midway be- 
tween the antenna and the lateral margin. 

First segment somewhat longer and narrower than the second, lat- 
erally decurved, especially in front; distinctly and broadly emarginate 
in front on each side of the prominent middle; a fine, smooth, raised 
margin runs entirely around; submarginal ridge smooth, very promi- 
neut, rather remote from the margin and incurved anteriorly. Surface 
of segment finely and evenly granular, obliquely rugulose on the 
anterior lateral portions; medianly in front there is a distinet promi- 
nent area; behind this a broad depression. Tubereles scarcely evi- 
dent, areas wanting. Two tubercles representing the anterior row are 
located on the raised area; the second row is represented by two 
located considerably behind the middle, while of the third several are 
evident, the median coalesced with the posterior marginal ridge, the 
others very near it. 

Subsequent segments gradually broader to the sixth or seventh, 
thence subequal to the seventeenth; second segment shortest, the 
others gradually longer to about the sixteenth. Anterior corner 
gradually less rounded, so that the middle segments have their lateral 
margins nearly straight, though the anterior corner is never as square 
as the posterior. Surface distinctly, though finely and evenly, granu- 
lar, the tubercles gradually more prominent than on the first segment, 

Proc. N. M. 95 4 
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scarcely distinguishable with the naked eye; posterior row more and 
more remote from the posterior margin. Areas and transverse depres- 
sion behind the first row of tubercles not distinguishable except on 
middie segments. 

Carine with edges faintly sinuate under magnification; submarginal 
ridge evident, straight, longitudinal, close to the margin, nearly smooth, 
shining. 

tepugnatorial pores opening nearly laterad in the rather abrupt 
outer slope of the submarginal ridge. Above the pore the ridge is 
somewhat higher if viewed from the side, and the margin is somewhat 
decurved below the pore, causing the lateral margins of poriferous 
segments to appear much thicker than the others; around the pore is 
the usual exeavation and raised rim, though not so pronounced as in 
some species. 

Near the middle of the carine of poriferous segments is a slight 
though evident elevation, showing the probable location of the repug- 
natorial gland; the duct leading out to the pore may sometimes be 
seen. 

Below the carine the surface is granular, the granules coarser below 
and toward the posterior margin; no large tubercles. Densely hirsute 
with long hairs along the margin. 

Anterior subsegments longitudinally rugulose; sulcus between sub- 
segments abrupt, deep, nearly smooth. 

Penultimate segment with the large granules not distinct; surface 
uneven. 

Last segment transversely rugulose, the posterior half abruptly 
thinner. Apex broad subquadrate, the twelve marginal and apical 
bristles located on or near the posterior margin. 

Anal valves very finely granular, vertically somewhat rugulose; mar- 
gins very prominent, thick; superior setigerous tubercle located on the 
margin; the inferior distinct, large. 

Preanal scale prominent in the anterior portion; setigerous tubercles 
long, mamillate, subequal to the broader median process. 

Sterna granular, without hairs between the bases of the legs, but 
hirsute in front and behind. 

Male legs hirsute, the hairs rising from small tubercles, especially on 
the distal joints; femora distinctly spined. 

Color in aleohol dull brown to nearly black, the submarginal ridge, 
legs, and antenne, reddish; also a triangular median spot on the ante- 
rior subsegments. The apex of the triangle is directed caudad; soime- 
times it is produced a short distance upon the posterior subsegment. 

Length, about 60 mm.; width, 11.5 mm. 

Locality.— Near Leopoldville, Congo Free State, four males, collected 
by Rey. J. H. Camp, for whom the species is named, in the National 
Museum collection. 

No. 758 of the Berlin Museum, collected at Chinchoxo, by Dr. Falken- 
stein, is a male of this species. 
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OXYDESMUS FLABELLATUS, new species. 


Head as described for O. campii, and somewhat more hirsute. 

First segment not so decurved as in O. campii; anterior emargina- 
tions not evident; raised margin not distinct posteriorly; surface of 
segment finely granular, uneven, but the granulation not nearly so 
pronounced as in O. campti, so that the surface appears smooth except 
in the depressions; tubercles very minute, the anterior median pair 
very close to the anterior margin; posterior row indistinguishable, sug- 
gested only by slight unevenness of the posterior margin. 

Subsequent segments very similar to those of O. campti, but not so 
long; the carine are evidently shorter, the posterior margin of the 
anterior and middle ones being directed slightly cephalad from the 
horizontal, instead of slightly caudad, as is the case with the middle 
segments of O. campii. The difference in the length of the segments 
is, however, still more evident on the posterior segments, the posterior 
corners of which are more extended caudad in O. flabellatus. Surface 
somewhat smoother than in O. campii, and the tubercles less distinct; the 
arched median portion more convex and somewhat shining; tubercles 
visible to the naked eye on median segments, the areas obsolete, and 
the transverse sulcus very nearly so. 

Below the carine the surface is less granular than in O. campii, but 
above the bases of the legs are two clusters of coarse papilliform 
tubercles; that opposite the anterior leg has the tubercles more crowded 
and shorter, and is placed on a rounded, cushion-like elevation. 

Anterior subsegments somewhat more finely rugulose-striate longi- 
tudinally. 

Last segment somewhat flabellate, the lateral margins evidently 
divergent caudad; posterior marginal tubercle much larger than the 
anterior, instead of subequal. 

Anal valves distinctly granular and vertically rugulose, the margins 
also granular. Preanal scale with the median prominence of the same 
shape as the setigerous tubercles, but much larger and longer. 

Sterna hirsute between the bases of the legs, the hairs rather scat- 
tering, rising from small tubercles. 

Color in alcohol nearly black, with a slight brownish-vinous tinge, 
concolorous; legs scarcely paler. 

Length, 65 mm.; width, 11.5 mm. 

Locality.—One male specimen from the vicinity of Stanley Pool, Congo 
Free State, collected by Rev. J. H. Camp, in the National Museum 
collection. 

As may be judged from the description, this species is evidently 
related to O. campii, from which it seems distinct in the characters 
noted. 

The description was drawn with specimens of both species in hand, 
and that of O. campii may be supposed to apply to O. flabellatus, except 
where modified in the description of the latter. 
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The shorter carine are also more distant from each other, and this, 
with the slight actual difference in length, makes the present species 
appear more slender. The differences in color, especially of the legs 
and antennz, are striking, while the shape of the last segment and pre- 
anal scale are unique and diagnostic. The differences are thus along 
lines which in other species do not appear subject to much variation, 
though their constancy in the present case must be shown by further 


collection. 
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PRIODESMUS, A NEW GENUS OF DIPLOPODA FROM 
SURINAM, 


THE specimen on which this description is based came into my pos- 
session about two years ago, and seems to represent a new generic type. 
That the species is also new, I have not the same degree of confidence, 
for there are a large number of very poorly described South American 
Polydesmoidea in the literature of the Diplopoda. However, none of 
the descriptions seem to accord with the present form, nor even to 
approximate it. I noticed nothing closely comparable among the older 
types in the British Museum, nor is there anything of the kind among 
the Petersian types of the Berlin Museum. There is, however, in the 
Berlin Museum an undetermined female specimen from Para which is 
certainly generically the same, and may possibly prove to be-specifically 
identical, for a satisfactory knowledge of the secondary sexual charac- 
ters of the genus is impossible until more specimens have been obtained. 


PRIODESMUS, new genus. 


Rhachidomorpha, PETERS, pro parte, not of SAUSSURE. 

Body rather small. 

Antenne with four olfactory cones. 

Segments dorsally thickly beset with small and large granules. 

Lateral carine of moderate width, the margins deeply incised-dentate. 

Repugnatorial pores 11, dorso-lateral, on capitate processes of seg- 
ments 5, 7, 9, 10, 12, 13, 15-19. 

Penultimate segment not specially shortened. 

Last segment triangular, the apex rounded. 

Sterna of legs 3-6 of males, each with two conic processes; other 
sterna unmodified. 

Male legs slightly crassate, the third joint of legs 4-7 inflated on the 
ventral side. 

The tollowing more detailed description is given: 

Body rather small, about nine times as long as broad, sides parallel 
to near the ends; cavity circular. 

Vertex granular, sulcus evident; post-antennal depression moderate; 
Sense organ large; margin not excised. 
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Labrum slightly emarginate, with three distinct teeth. 

Antenne subclavate, joints in order of length 2, 3, 4,5—6, 1, 7, beset 
with piliferous granules. 

Mandibulary stipe with exposed surface granular, divided into the 
usual five areas. 

Hypostoma strongly arcuate, deeply and broadly emarginate in front. 
Cardo present, in situ perpendicular to the stipes. Mentum subtri- 
angular, broader than long, pointed in front, very broadly emarginate 
behind, densely granular-pilose. Stipes three times as long as broad, 
granular-pilose, a deep sulcus near the lateral margin. Lingual laminz 
three times as long as broad, granular-hirsute. Lingual and median 
lobes distinct. 

First segment less than three times as broad as long (13:7); anterior 
and posterior margins convex; posterior corners acute; lateral margins 


dentate. The segment is subequal in width to the head, and distinetly — 


narrower aud longer than the second segment. 

Segments with dorsal surface slightly convex, densely beset with 
granules of two sizes, the smaller very numerous and without order, 
the larger more or less evidently arranged in three transverse rows. 
Fourth and subsequent segments with a distinct transverse furrow. 

Lateral carine moderately broad, about one-fourth as wide as the 
body cavity, inserted nearly on a level with the dorsum; margin thick- 
ened and deeply excised into coarse teeth, longer on posterior segments 
and directed caudad. 

Repugnatorial pores of medium size, directed laterad, located on a 
large capitate horizontal process rising from near the middle of the 
carine of segments 5, 7,9, 10, 12, 13,15-19, Below the carinie the seg- 
ments are densely granular. Inferior carina interrupted, represented 
by an anterior and a posterior dentate process, both large and distinct. 
Anterior subsegments distinctly, though very minutely, granular. 

Supplementary margin rather long, irregularly striate longitudinally, 
the free edge entire. 

Last segment as long as the preceding, with twelve setiferous tuber- 
cles and four apical sete. Eight of the setiferous tubercles are located 
in the apical portion of the segment; the other two pairs on the sides 
below the level of the carine. 

Anal valves with moderately elevated, compressed margins and two 
setigerous tubercles, the upper located on the margin, the lower con- 
siderably removed from it. 

* Preanal scale triangular, pointed; two setigerous tubercles toward 
the apex. 

Sterna sparsely and minutely granular, a very small conical spine at 
the base of each leg (in the male only?); spiracles large, the margins 
tumid, Sterna of legs 5-6 of male, with a large conical spine at the 
base of each leg. 

Legs of male slightly crassate; the ventral face of the third joint 
of legs 4-7 inflated. 
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Second legs of male with coxe stout, produced ventrad into a 
rounded-conic process, in the median face of which is the opening of 
the seminal duct. 

Male genitalia with the basal joint large and bulbous; second joint 
very short, with two processes of subequal length, the larger toothed at 
apex, the smaller simple, needle-like. 

Priodesmus is a type strikingly different from any of the related 
genera, and although the differences are mostly quantitative, the new 
form shows, as far as is yet known, the extreme of development and 
specialization in the line it represents. Indeed, the aspect of the ani- 
mal is so bizarre and peculiarly different from evidently related genera 
as to warrant the suspicion that it will be found explainable by some 
unusual local condition. 

The affinities of this genus are with species described under Rhachido- 
morpha, such as R. nodosa, Peters, which appears to be nearer to the 
present form than to R. tarasca, Saussure, the type of that genus, and 
may, at least provisionally, stand as a species of Priodesmus. 


PRIODESMUS ACUS,! new species. 
(Plate I, figs. 1-19.) 


Body oblong, the sides parallel, the segments of nearly equal width 
to near the extremities; dorsum slightly convex, the carine horizontal. 

Vertex prominent, especially above; densely granular, without hairs; 
sulcus deep, extending below the antenne, but there very indistinct. 
Between the antennie it meets an indistinct suleus from each antennal 
socket, the two converging caudad at the point where the vertical suleus 
ceases to be distinct. 

Clypeus smooth and shining, with a few distinct granules: no hairs, 
though these may have been rubbed off. The surface is granular 
immediately below the antennae, but smooth farther down and in the 
middle. 

Antenne moderately pilose, the hairs rising from conie granules; 
length, 5mm.; joints 2-6 subequal, second joint longest, the sixth much 
the thickest. 

Mandibulary stipes rather large, the sutures appearing as fine, smooth 
lines in the granular surface. 

First segment somewhat lenticular in outline; a fine anterior raised 
margin; traces of four transverse rows of large granules. Lateral 
edge somewhat irregularly quadridentate, the posterior tooth some- 
what produced obliquely backward. Somewhat removed from the 
lateral margin is an oblique sulcus. 

Subsequent segments shorter than the first; large granules in three 
distinct rows, the third of which is close to the posterior margin; the 
four marginal teeth more or less distinet, the posterior increasing in 





1The generic name alludes to the coarsely serrate segments; the specific to the 
slender process of the male genitalia. 
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length. The whole surface of the segments is thickly granular, except 
the apices of the marginal teeth and the large granules, which are 
smooth and shining; anterior margin of carine raised on anterior 
segments. 

Fourth and subsequent segments to the eighteenth with a transverse 
furrow, very indistinet on the fourth and eighteenth; on some of the 
segments the transverse furrow divides, the branches turning to the 
anterior and posterior margins. 

Repugnatorial pores located near the middle of an oval smooth area 
which faces obliquely upward, laterad and cephalad; pore immediately 
surrounded by a very minute rin, 

Lateral carinz coarsely dentate as above, and with a fine raised ante- 
rior margin. 

On posterior segments, the whole carina is more curved caudad and 
produced. Last segment with finer granules than the preceding. 

Anal valves finely granular-rugulose. Preanal scale with surface 
evenly convex and with scattering granules. 

Legs moderately pilose, the surface scarcely granular. The promi- 
nence of the ventral face of the male legs is somewhat more densely 
pilose. The process of the coxa of the second male legs is smooth and 
shining, but with a long bristle at apex. 

Male genitalia with apex of larger branch deeply bidentate; the 
smaller tooth simple, pointed; the larger flattened at right angles to 
the smaller, and with several small teeth. 

Color dull reddish-brown, rather dark; legs and antennz lighter, 
tending to yellowish; ventral surface and basal joints of legs sordid 
brownish. 

Length, about 27 mm. (the specimen was broken); width, 3 mm. 

Locality One male specimen in the National Museum collection, 
obtained in Surinam, May, 1893 (Beyer). 


PRIODESMUS PARZ, new species. 


The species differs from P. acus, as here described and figured (PI. 
I, figs. 1-19), in the following details: 

Dorsum distinctly, though not strongly, convex. 

Vertex densely granular-rugulose. 

Antenne somewhat more slender. 

First segment distinctly narrower and slightly longer than in P. acus ; 
the posterier corners not prominent and spiniform as in that species. 

Dorsal surface about as densely granular as in the figure of P. acus ; 
the large granules of the anterior and posterior rows more distinct, 
those of the other rows less so. Anterior raised margin not evident. 

Subsequent segments somewhat more densely granular, as above; 
the anterior and posterior rows of large granules larger, the middle 
inconspicuous. 
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Lateral carine not as broad as in P. acus, a usual sexual difference, 
but the posterior corner is in all cases less produced than in that spe- 
cies, and the large tooth of the posterior corner is rounded and not 
prominent, while the next mesad on the posterior margin is conspicu- 
ously enlarged, on the anterior segments more especially. 

Repugnatorial pores located as in P. acus, but the poriferous process 
shorter and less distinctly capitate. 

Last segment distinctly shorter than in P. acus; the superior lateral 
tubercle smaller. 

Preanal scale regularly semicircular, medianly abruptly mucronate; 
the setigerous tubercles distinctly less prominent than in P. acus. 

Legs much shorter, a usual sexual difference. 

Genitalia oblong, large, and very prominent, with the ventro-caudal 
aspect showing three distinct teeth on each side. 

Color in alcohol bright brown, darkest on anterior segments and in 
the sutures and transverse sulci of the dorsal surface of the segments; 
ventral surface, legs, antenne, and margins of carinze nearly white. 
The color is almost exactly the same as in P. acus, but the shades are 
much lighter. 

Length, 28 mm.; width, 3.3 mm. 

Locality.— Para (Schulz), <A single female specimen in the Berlin 
Museum. As stated above, this may’prove to be the female of P. acus, 
but the differences are such that the analogy of other Polydesmoidea 
makes this improbable. 


EXPLANATION OF PLATE I. 
Priodesmus acus, male. 


Fic. 1. First five segments, dorsal view. 

Segments 7 and 8, dorsal view; the small granules are somewhat too numer- 
ous on this figure. 

. Gnathochilarium. 

Antenna. 

Apex of antenna, showing the arrangement of the olfactory cones, sub- 

diagrammatic. 

Tenth segment detached. 

Leg of pair 31. 

Leg of pair 3. 

Leg of pair 9. 

10. Genitalia, ventral view. 

11. Genitalium, lateral view. 

12. Apex of larger ramus of genitalium. 

13. Segments 16-20, dorsal view. 

14, Apex of last segment, apico-ventral view. 

15. Segments 18-20, ventral view. 

16. Same, lateral view. 

17. Last segment, dorsal view, more magnified. 

18. Leg of pair 6. 

19, Apex of same. 
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PRIODESMUS ACUS, Mate 


FOR EXPLANATION OF PLATE SEE PAGE 57 











ON GEOPHILUS ATTENUATUS, SAY, OF THE CLASS 
CHILOPODA. 


By O. F. Cook. 


THE identification of this species has not proved an easy task. Dr. 
Wood says of his Mecistocephalus fulvus: “It may possibly be Geophilus 
attenuatus, but that species can never be determined from Say’s descrip- 
tion.” The late Charles H. Bollman has, however, attempted an identi- 
fication,’ which places as synonyms of G. attenuatus the following 
species: G. bipuncticeps, Wood, G. georgianus, Meinert, and G. perfor- 
atus (McNeill). It is not necessary here to touch upon the question of 
the identity of G. georgianus and G. perforatus with G. bipuncticeps, 
further than to agree that they are at least related species. The ground 
on which Mr. Bollman based the identification of G. bipuncticeps with 
attenuatus, was that bipuncticeps was the only species of the southeastern 
region which could bear Say’s description. Lest this view should be 
taken as final, it seems best to publish the fact that there exists in the 
region indicated another animal to which Say’s description is much 
more applicable. 

In interpreting Say’s language it should be taken into consideration 
that he gives closer attention to the colors than to the other characters, 
and that his color descriptions of Myriapoda are absolute, his acquaint- 
ance with the group not being sufficient to enable the use of many 
comparative differences. The colors of Geophilide vary indeed, but 
within limits and in a definite direction. Young and recently molted 
individuals are pale and become darker with age. The strictly sub- 
terranean species usually remain very light, while those living under 
stones or bark of decaying trees have a more pronounced coloration. 
Thus, between white or pale specimens the exact shade may be of little 
importance in specific diagnosis, but a deep color, such as a reddish- 
brown, is quite a different matter. Say calls Geophilus rubens,? a much 
deeper-colored species, “red,” but not brown, while Scolopocryptops 





1 Bull. 46, U. S. Nat. Mus., p. 148, 1893. 
*Mr. Bollman was correct in identifying Geophilus cephalicus, Wood, with this 
species. I have examined the type in the British Museum. 
Proceedings of the United States National Museum, Vol. XVIII—No. 1038. 
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is ‘‘reddish-ferruginous,” and the head of Cryptops is ‘‘reddish-brown,” 
and the body “white.” Thus, if we take Say’s statement at face 
value, its application is not so difficult. Only one reddish-brown — 
Geophilus is known from Europe and North Africa, Geophilus ferru- $ 
gineus, ©. L. Koch. In view of the fact that no Geophilide common 
to the two continents had then been reported, it was something of a 
surprise to me, three or four years since, to find a specimen of Geophilus 
JSerrugineus in a bottle of Myriapoda collected in the vicinity of Phila- : 
delphia. This was dissected and carefully compared with the descrip- — 
tions of the various European authors, and with Swedish specimens of — 
G. ferrugineus, also dissected. In 1893 I collected several specimens near — 
St. Michaels, on the eastern peninsula of Maryland, some of them under 
stones and rotting wood, some under bark of decaying locust (Robinia), 
The reddish-brown color of the living animals is noticeably different — 
from that of any other Geophilide I have collected in North America, — 
This species corresponds even in habitat with Mecistocephalus fulvus, 
Wood. The only discrepancy of 1mportance seems to be that of the 
number of legs. Wood gives 57, while none of my American specimens 
have more than 49, most of them 47.' In the Canary Islands, however, 
T collected numerous examples of this species with 57, and some with 
59 legs. That Wood should describe this species under Mecistocephalus 
need not be a matter of surprise if we consider that he was dealing 
with the type of that genus. Thus the genus Pachymerium, C. L. Koch, 
being founded on the same species, is identical with Mecistocephalus, 
Newport. It is an error to cite Newport as the author of the genus as | 
employed by recent writers. As constituted by Newport it was based 
entirely upon the length of the cephalic lamina, and was no more natural 
a group than the genera of C. L. Koch; to have been consistent, Meinert — 
should have set it aside, as he did Koch’s genera. However, G. attenu- 
atus is a species differing from Geophilus as represented by carpophagus 
sufficiently to merit generic recognition. The synonymy of the genus 
and the species will then stand as follows: 


Genus MECISTOCEPHALUS, Newport. 


Mecistocephalus, NEwrort, Proc. Zool. Soc., London, CXIX, p. 177,? 1842. 
Pachymerium, C. L. Kocu, System der Myriapoden, pp. 85, 187, 1847. 
Geophilus (pp.) MEINERT, LATZEL, ete. 


Cephalic lamina long and narrow; frontal lamina distinct; basal 
lamina narrow; prosternal teeth evident; claw of prehensorial feet, 
with a strong tooth at base; coxa toothed. Ventral pores inconspicu- 
ous; last sternum narrow; pleural pores numerous, pigmented; anal 
legs slightly crassate in the male, clawed. Anal pores present. 


1Tt is evident from the fact that Wood frequently ascribes an even number of legs 
to his Geophilidze that they were not too carefully counted. It is also easy to make 
a mistake of ten in counting. . 

2 Latzel’s citation of Trans. Linn. Soc. London, XIX, 1844, for this genus (Ost.-Ung. 
Myr. I, p. 15), is an error which that author has himself corrected on p. 160. 
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Type.— Mecistocephalus attenuatus (Say), 1819, the synonymy of which 
is as follows: 
Geophilus ferrugineus, C. L. Kocu, Deutsch]. Crust. Myr. u. Arach.. 1835. 
Pachymerium ferrugineum (C. L. Kocn), System der Myriap., p. 187, 1847. 
Mecistocephalus fulvus (Woop), Journ, Acad. Nat. Sci. Phila., V. p. 41, 1863. 





_  Distribution.—Kurope, North Africa, Canary Islands, Eastern North 
America. 

This disposition leaves the species hitherto called Mecistocephalus in 
need of a generic name, and Dicellophilus is proposed for the species 
congeneric with Mecistocephalus limatus, Wood, in allusion to the forked 
chitinous thickening of the ventral plates. The species which this 
change atfects are: limata (Wood), breviceps (Meinert), melanonotus 
(Wood), quadrata(Wood). This genus is further defined by the frontal 
lamina being completely chitinized above the labrum, the margin of the 

— labrum laciniate, and the cephalic lamina without a claw-like chitinous 
— callosity at the sinus of the frontal lamina. 

| The generic name Lamnonyx may be applied to the species which 
_ have the cephalic lamina incompletely chitinized, the margin of the 
labrum entire, and a claw at the anterior corners of the cephalic 
lamina below. Lamnonyx leonensis' may be taken as the type. The 
 claw-like structure of the cephalic lamina seems not to have been 
observed previously, but as I find it on all the specimens at hand from 
_ the Eastern Continent, the species to be referred to Lamnonyx, pro- 
_ visionally at least, are the following: carniolensis (C. L. Koch), casta- 
| neiceps (Haase), gigas (Haase), japonicus (Meinert), leonensis, maxillaris 
_ (Gervais), punetifrons (Newport), punetilabrum (Newport), spissus 
(Wood), tenwiculus (L. Koch), synonyms having been omitted. These 
species are mostly in need of study which shall make known the 
character of the mouth parts. 

Mecistocephalus microporus, Haase, is apparently generically distinct 
from the others by reason of the very numerous segments, the enor- 
mous pleure, and peculiar conformation of the posterior scuta; it may 
stand as the type of a new genus, to be called Megethmus. The genus 
Dicellophilus may be taken as the type of a distinct family, separa- 
ble from the Geophilide and Notiphilida by many characters, among 
which are the following: Body attenuate caudad; head large, long, 
and narrow; frontal lamina always distinct, more or less chitinized 
~ above the labrum. Cephalic lamina not concealing the prehensors; a 
| claw-like callosity at the sinus of the frontal lamina. Labrum entirely 
free, tripartite, the median part very small, the lateral parts large, 
_ transversely carinate. Laminz fulcientes linear, extending: back past 
_ the maxillary sternum as chitinous margins of the cephalic lamina. 
| Mandibles with numerous pectinate lamelle; no dentate lamelle. 
Labial sternum always divided, simple; labial palpus and interior labial 
process subsimilar in shape, distinct, consisting, of a basal portion 


| 
| 
} 





‘A new species from Sierra Leone and Liberia, in the National Museum collection. 
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(joint?), supplemented by a spatulate hyaline portion. Maxillary | 
sternum entire and distinct; maxillary palpus slender; claw simple; 
basal joint subequal in length to the other two taken together. Pre- 
hensorial sternum without chitinous lines. Pleurze of the prehen- 
sorial sternum divided by chitinous ridges into three areas. Sterna 
with a median anteriorly bifurcate chitinous thickening. Ventral pores 
wanting. Last sternum very short; last pleure very large and long, 
with numerous pigmented pores. Anal pores present; anal legs with- 
out claws. Number of segments constant on both sexes of each species. 

In most of these characters, the Dicellophilide approach the Scolo- 
pendridw rather than the other Geophiloide. Especiaily is this the 
case with the mouth parts, the lack of ventral pores, the last segment, 
and the constant number of segments. 














AN ARRANGEMENT OF THE GEOPHILIDA®, A FAMILY OF 
CHILOPODA. 


3y O. F. Cook. 


THAT THE genera included in this family present structural char- 
acters of great diversity has been known since the publication of Mei- 
nert’s investigations. That author attempted no subdivision of the 
family into groups higher than genera, a course to be explained by the 
fact that the number of genera recognized by him was very small, and 
by the further consideration that some of the more important structures 
were misunderstood. Thus the labrum of Orya is given as “ bipartitum,” 
while in reality it is entire, the bipartite appearance resulting from the 
fact that the part in question is arched when in place, and usually 
becomes wrinkled in the middle when depressed by a cover glass. The 
labrum of Orphneeus is said by Meinert to be free; in reality it is com- 
pletely coalesced and closely homologous to that of Orya. The labrum 
of the primitive Chilopoda was, in all probability, tripartite, and the 
coalescence of the parts with each other and with the frontal lamina 
are to be-viewed as deviations from the ancestral form. Relationships 
can not, however, be inferred merely from such a fact as coalescence; 
Orya and Schendyla have the labrum entire and completely coalesced, 
and yet represent two very distinct lines of development. 

The present method of describing the mandibles has been another 
source of confusion. As in other Chilopoda the mandibles of Geophi- 
lide may be supposed to have had originally both pectinate and dentate 
lamelle. The compound pectinate lamellie of Dicellophilus,! Orya and 


Himantarium are evidently the homologues of the laciniate processes 


of the mandibles of Scolopendridz and Lithobiide, while the mandibles 
of such genera as Geophilus and Schendyla have developed differently, 
the laciniate processes being now represented by a row of simple 
spines. Thus one of the simple spines of Geophilus is to be looked upon 
as homologue of a whole “pectinate lamella” in Himantarium, and the 
mandibles of the two genera are structurally much wider apart than 





‘A new genus partially equivalent to Mecistocephalus of Meinert and recent 
authors, but not of Newport. According to Meinert, the mandibles of Mecistocepha- 
lus have only dentate lamellie, but the reason for this view is not apparent. 
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could be inferred while the opinion held that the so-called “ pectinate 
lamellew” in the two cases were structural equivalents. 

That the dentate lamelle have been suppressed in Dicella and Orya 
is a case of apparent similarity between genera distinct by nearly all 
possible characters, and an example of the principle that the presence 
or suppression of a primitive structure or character is not of itself an 
evidence either of close affinity or wide divergence. 

Since the publication of Meinert’s works the number of described 
genera has greatly increased; likewise the desirability of some arrange- 
ment whereby their affinities may be made apparent. Unfortunately, 
the descriptions of new forms are often very incomplete and omit the 
most important data, those to be drawn from the mouth parts. Not- 
withstanding this neglect, it is evident from many specific descriptions 
that the number of genera yet to be recognized is considerable, and it 
would seem that a statement of the affinities already manifested will 
aid in subsequent study. 

That a complete arrangement, such as is here proposed, can in the 
present state of the subject be entirely correct or satisfactory is not to 
be expected. Cases of uncertain and deficient data are noted in sev- 
eral places. The groups here proposed as families seem to have, by 
analogy with other classes and with other Chilopoda, ample structural 
basis for such recognition. The external form and habit are almost 
identical for the entire group, and the structural differences are not to 
be explained as correlated with adaptations to localities or hosts, but 
are rather the accumulated result of variation without the interference 
of any important principle of selection, a history the more possible 
because the changes are mostly in the direction of degeneration. From 
this consideration we may explain the confusing fact that in the differ- 
ent groups there are frequent examples of the preservation of some 
primitive character which the other members of the family may have 
lost, and on the other hand there are numerous cases of parallel varia- 
tion. Of this last the pleural pores are a good example. These may 
be numerous and distinct, doubtless the primitive condition, and the 
one which appears in Scolopendrid; they may be clustered about two 
or more large cavities in the pleurw, or they may be entirely wanting. 
In the genus Geophilus the first and second conditions are present, and, 
if some descriptions are to be trusted, also the third. To suppose that 
a character which may differ in closely related species can be of use as 
an evidence of affinity between genera or families would be clearly 
unreasonable. And yet poriferous foveole entirely similar to those of 
some species of Geophilus occur in Sckendylu and several related 
genera, in Ballophilus, and Dignathodon. Thus animals with widely 
divergent types of labrum, mandibles, and other parts, live in the same 
localities, have the same habits, and eat the same food with appar- 
ently equal success, so that it seems impossible to imagine that special 
advantages pertain to the different adaptations. 
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The opinion has recently been advanced that the Geophilide and 
Scolopendridz should rank as orders,' the distinction being based on 
the number of segments and spiracles. That a merely quantitative 
difference is sufficient for ordinal distinction may well be doubted. At 
the same time the recognition of groups of Epimorpha higher than 
families is desirable and possible, but they can hardly be more than 
superfamilies. Indeed, it is not easy to suggest a diagnostic structural 
difference between the Scolopendroide and Geophiloide. The two 
superfamilies may, however, be defined as follows: 


Superfamily SCOLOPENDROIDE. 


Antenne with 17-33 joints; eyes present or wanting; basal lamina 
obsolete; prosternal teeth present or wanting; spiracles 9-19; ventral 
pores wanting; last pleurse porose, more or less produced panied seg- 
ments 21-23, constant for genera and species. 


Superfamily GEHOPHILOID A. 


Antenne with 14 joints: eyes wanting; basal lamina present; pro- 
sternal teeth rudimentary or wanting; spiracles present on all pedif- 
erous segments except the first and last; ventral pores usually present; 
last pleure not produced, sometimes eporose; segments 51-173, not 
constant for genera, rarely so for species. 

That future study will necessitate the recognition of family types 
among the Scolopendroide is not improbable; the families of Geophi- 
loidz may be distinguished by the following artificial key: 


ANALYTICAL KEY TO THE FAMILIES OF GEOPHILOID. 


A. Ventral pores wanting; suprascutella in five rows; last pleurze occupying three 


Keo enibsiees se sete antes stawtaclejicis SaaS a eiscies ene e 5% GONIBREGMATID 2, 

Ventral pores distinct in all cases where suprascutella are present; last pleure 
aitechinoslastiwecment Onlys ee see tee sence eee eae ae cieea- sae ae B. 

B. Basal segment very broad, concealing the pleure of the prehensors.---.....-. C. 
Basal segment not or scarcely broader than the cephalic lamina, the prehensorial 
pleureerevadentitromvabovere-5 1s ied Se ee ee ee! D. 

C. Ventral pores in one median central or posterior area........--.--..---.------ E. 
Ventral pores in two or more areas, anterior and posterior ....---.--------.---- F. 

D. Labrum entire; mandibles with one pectinate and 1-3 dentate lamellie; ventral 
POLES wit present. nla, cenbralearear os. -- e- 54 sn- 2-5-5 2 SCHENDYLID&. 

Labrum tripartite, mandibles without dentate lamellew ; ventral pores, if present 
Seldommnmacentrolmaneaje ua tan ton aemeren ese eneioet elo ees at alien Ae G. 

E. Mandibles with one pectinate lamella; labrum tripartite, the lateral parts geatly 
MOCUCeC LOL UCM EMA yee ays eae See ee nee a DIGNATHODONTID &. 
Mandibles with dentate and pectinate lamellae; labrum entire ...--..-----.--- H. 

F. Last pleure cox:eform, without pores; anal legs unarmed; antenne atten- 
Tel UG mene ret arpa essay rato pene cree reiete te tos ea aso nin Bnei ORYID2. 


Silvestri, Guia maleonane te ~ iplawinscerara. fon d. Museo Civico di 
Storia Nat. di Genova, XIV, pp. 623, 634, 1895. 
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Last pleure inflated, porose; anal legs with a distinct claw; antenne fii- 
form oF crassate, noblabtenWabes 25 -es eet en ae DISARGIDZ. 

G. Mandibles with one pectinate lamella; labial sternum entire; ventral pores 
normal yopresenites secre .ss] mere eee or ae le a ee GEOPHILID 2. 
Mandibles with several pectinate lamellas; labial sternum divided; ventral 
pores wantin ge S222 Ce ae SE ee ere DICELLOPHILID, 

H. Antenne geniculate, more or less clavate; segments scabrous, dorsally with a 
transverse depression; ventral pores perforating an elevated chitinous 

plate lying along the posterior margin of the segments... BALLOPHILID. 

Antenne attenuate, not geniculate; segments smooth, or nearly so, without 
transverse furrow; ventral pores in a small central or subcentral depres- 

SOM Ne oe See eee ore ie ee re ere ele mace a et ahr eee ee eee HIMANTARIIDA. 


GONIBREGMATID AS, new family. 


Antenne filiform; frontal lamina coalesced; cephalic lamina not con- 
ecealing the prehensors; prebasal lamina obsolete; basal lamina broad; 
mouth parts unknown; prehensorial sternum very broad; suprascu- 
tella present in five rows; ventral pores wanting; last sternum very 
small; last pleurz enorinously developed, extending along three seg- 
meuts; pores very numerous; anal pores wanting; anal legs carinate, 
five-jointed, without claw. Pairs of legs, 161. 


Genus GONIBREGMATUS, Newport. 


Gonibregmatus, NewPrort, Proc. Zool. Soc. London, CXIX, p. 180, 1842. 
Distribution.—Philippine Islands. 
Type.—Gonibregmatus cumingii, Newport. 
The known characters of this genus are so remarkable that others 
equally interesting are to be expected from an examination of the 
mouth parts. 





ORYID, new family. 


Antenne attenuate or subfiliform; frontal lamina coalesced or dis- 
tinct; cephalic lamina concealing the prehensors; prebasal lamina ob- 
solete; basal lamina broad; labrum entirely coalesced; mandibles with 
several pectinate lamelle; no dentate lamellae; labial sternum entire, 
simple, or provided with processes; labial palpi one-jointed, with or 
without processes; interior labial palpus distinet; maxillary palpus 
with claw simple or pectinate; prehensorial sternum very broad; 
suprascutella present in one or more rows; ventral pores in 1-4 trans- 
verse indefin.te areas; last sternum broad; the pleure not inflated, 
without pores; anal pores wanting; genital palpi two-jointed; anal 
legs six-jointed, without claw. Pairs of legs, 67-125. 


Genus ORYA, Meinert. 


Orya, MEINERT, Nat. Tidsskr. VII, p. 14, 1870. 
Type.—Orya barbarica (Gervais) Meinert.! 
Distribution.—North Africa; Spain. 





1 Mag. Zool de Guérin, IX. 
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Genus AsSPIDOPERRES, Porat. 
Aspidoleres, PORAT, Bih. t. k. Svenska Vet. Akad. Hand., Afd. IV, No.7, p. 15, 1893. 
Type.—Aspidopleres intercalatus, Porat. 
Distribution.—Damaraland. 


Genus ORPHN4US, Meinert. 


Orphneus, MEINERT, Nat. Tidsskr., VII, p. 17, 1870. 
Type.—Orphneus phosphoreus (Linneus). ! 
Distribution.—Tropics of both hemispheres. 


Genus NOTIPHILIDES, Latzel. 

Notiphilides, LATZEL, Zoologischer Anzeiger, III, No. 68, p. 546, 1880. 
Type.—Notiphilides maximiliant (Humbert and Saussure). 
Distribution.—Mexico. 

It may be that Mesocanthus, Meinert, should be placed in this family, 
but though the mandibles are said to have only pectinate lamelle, it 
would appear from Meinert’s diagram that they are of a character 
entirely different from those of Orya and Orphneus. 


Family HIMANTARI(D, new name. 
Notiphilide, C. L. Kocu, System der Myriapoden, 1847. 

Antenne attenuate; frontal lamina coalesced or distinct; cephalic 
lamina concealing the prehensors; prebasal lamina obsolete; basal very 
broad; labrum entire, free; mandibles with one dentate and several 
pectinate lamelle; labial sternum entire, simple; labial palpus one- 
jointed; interior labial process distinct; maxillary sternum entire; 
claw of maxillary palpus excavate (spoon-shaped), more or less pec- 
tinate; prehensorial sternum very broad, with chitinous lines; supra- 
scutella present, in one or more rows, or wanting; ventral pores in 
one central area; anal pleurz more or less inflated, with few or many 
pores; anal pores wanting; genital palpi two-jointed; anal legs six- 
jointed, without claw. Pairs of legs, 67-173. 


Genus HIMWAN TARIUM, Co lL. Koeh. 
Himantarium, C. L. Kocu, System der Myriapoden, p. 82, 1847. 
Type.—Himantarium gabrielis (Linneus).° 
Distribution.—South Europe; North Africa. 


Genus BOTHRIOGASTER, Seliwanoff. 


Notiphilus, C. L. Kocu, System der Myriapoden, p. 82, 1847. 

Bothriogaster, SELIWANOFF, Zool. Anzeiger, XLIII, p. 620, 1879. 
Type.— Bothriogaster signatus (Kessler). + 
Distribution.—Greece to Turkestan. 





1Syst. Nat., Ed. X, p. 368, 1770. 3 Syst. Nat., Ed. XII, p. 1063, 1766. 
? Revue et Mag. d. Zool., 1870, p. 205. *Trudy, Russ. Entom. Obsz., VIII, p. 39. figs. 4, 5. 


68 ARRANGEMENT OF THE GEOPHILIDA—COOK. VOL. XVIII. 


Notiphilus has not been identified by recent writers, and was consid- 
ered by Meinert to be a synonym of Himantarium.' Koch’s description 
is, however, quite extensive and explicit, and offers several characters 
sufficient to distinguish the genus from Oryaand Himantarium. From 
Bothriogaster it is difficult, if not impossible, to indicate distinctions; 
indeed there is no evident reason why Seliwanoff’s description and 
figures of Bothriogaster signatus, Kessler, do not correspond with Koch’s 
Notiphilus teniatus,’ as Seliwanoft has himself suggested by placing 
Notiphilus teniatus as a doubtful synonym of signatus. Later on 
signatus was reported from Greece by Dr. Karsch,’ so that not even a 
difference in habitat remains. Nevertheless it can hardly be asserted 
with confidence that the animals are specifically and generically the 
same, but the agreement in all important characters is so great that 
a generic difference is exceedingly improbable. The fact that Koch 
gives the legs as varying from 100 to 154 suggests the possibility that 
he may have had more than one species under observation. The matter 
will probably remain more or less in doubt until the Greek Myriapoda 
are better known, but for our present purpose it is sufficient to point out 
that Notiphilus would be a valid genus, were not the name preoccupied 
in the Diptera, and that Bothriogaster may replace it until the typical 
species are shown to be distinct, and not congenerie. 





Genus STIGMATOGASTER, Latzel. 


Stigmatoyaster, LATZEL, Myr. Oest.-Ung. Mon., I, p. 211, 1880. 
Type.—Stigmatogaster gracilis (Meinert).* 
Distribution.—South Europe; North Africa. 


Genus STYLOLA:MUS, Karsch. 


Stylolenus, KARSCH, Troschel’s Archiv f. Naturges., Jahrg. XLVII, Heft. 1, p. 9, 
figs. 3, 3a, 3b, 1881. 

Type.—Stylolemus peripateticus, Karsch. 

Distribution.—Tripoli. 

The type and only specimen of this genus is in the Berlin Museum. 
It is in very poor condition, but does not possess the abnormal charac- 
ters which might be inferred from the figures cited above. Its affini- 
ties are doubtless with the Notiphilide, and it does not appear to 
coincide with any of the genera. In certain of its external characters 
it suggests Pectiniunguis. No examination of the mouth parts was 
possible. 


'Meinert has also described a ‘‘Himantarium tenialum, new species” (Myr. Mus. 
Haun., III, p. 149), which of course could not stand if Notiphilus is a synonym of 
Himantarium. This is either an oversight or a complete disregard of the principle 
of priority. 

2>System der Myriapoden, p. 180, 1847; Die Myriapoden, II, p. 59, fig. 181. 

3 Verzeichniss der von Herrn E. v. Oertzen in den Jahren 1884 und 1885 in Griechen- 
land und auf Kreta gesammelten Myriapoden. Berliner Entom. Zeitschr., XXXII, 
p. 220 (1888). 

4*Naturh. Tidsskr., VII, p. 32, 1879. 
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Genus CHOMATOBIUS, Humbert and Saussure. 


Chomatobius, HUMBERT and SAUSSURE, Revue et Mag. d. Zool., p. 205, 1870. 
Type.—Chomatobius mexicanus (Saussure).! 
Distribution.—Mexico. 


DISARGIDAL, new family. 


Antenne filiform or crassate, not attenuate; frontal lamina distinct 
(or coalesced ?); cephalic lamina concealing the prehensors; prebasal 
lamina obsolete; basal plate broad; mouth parts unknown; prehen- 
sorial sternum very broad; supra-scutella wanting; ventral pores in 
two areas, a.circular anterior and a broad, transverse posterior; anal 
pleure inflated, with numerous pores; anal pores wanting; genital 
palpi two-jointed; anal legs five or six jointed, with a claw. Pairs of 
legs, 59-99. 

DISARGUS, new genus. 


Type.—Himantarium (2) striatum (Pocock).’ 
Distribution.— Madras. 


Genus HIMANTOSOMA, Pocoek. 


Himantosoma, Pocock, Ann. d. Mus. Civ. di Genova, 2 ser., X, p. 428, 1891. 

Type.— Himantosoma typicum, Pocock. 

Distribution.—Mergui Archipelago, Burmah. 

Besides these genera there are probably two or more others in the 
oriental region represented by species described by Meinert and Pocock 
under Himantarium, but evidently very little related to gabrielis. The 
characters now known are not sufficient, however, to give much base 
for an estimate of affinities. The present family has been recognized 
on account of the unique combination of characters which make affini- 
ties with the other families very improbable, though much must depend 
on the mouth parts. 


BALLOPHILID A, new family. 


Antenne geniculate, subclavate; frontal lamina not distinct; ce- 
phalic lamina concealing the prehensors; prebasal lamina obsolete; 
basal very broad; labrum entire, not chitinous; mandibles with one 
pectinate and one dentate lamella; labial sternum entire, simple; labial 
palpus two-jointed; interior labial process distinet; maxillary sternum 
divided; claw of maxillary palpus excavate, the margin pectinate; 
prehensorial sternum very broad, chitinous lines wanting; suprascu- 
tella wanting; ventral pores in an oval posterior area, consisting of a 
raised, perforated, chitinous plate; anal pleure not inflated, with two 





' Essai @une Faune d. Myr. d. Mex., p. 132, 1860. 
2Ann. Mag. Nat. Hist., (6) V, p. 248, pl. xu, fig. 4. 
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large pores more or less concealed; anal pores present; genital palpi; 
anal legs strongly crassate, six-jointed, without claw. Pairs of legs, 
63-73 (87-91 in Mesocanthus). 


BALLOPHILUS, new genus. 


Type.—Ballophilus clavicornis, Cook, new species, in the National Mu- 
seum collection. 
Distribution.—Upper Guinea. 


Genus MESOCANTHUS, Meinert. 


Mesocanthus, MEINERT, Nat. Tidsskr., VII, p. 34, 1870. 

Type.—Mesocanthus albus, Meinert. 

Distribution.—Tunis. 

This genus is assigned to the present family provisionally, and the 
family description was not arranged to contain it. According to 
Meinert’s description and plates, there is great similarity with Ballo- 
philus in the labrum, The mandibles are strikingly different from 
those of Orya and Orphneus, the other forms with several pectinate 
lamellee, and the ventral pores are in a single area. Seliwanoff has 
described a species with pleural pores. 


Genus TAZ:NIOLINUM, Pocoek. 


Teniolinum, Pocock, Journ. Linn. Soc., XXIV, p. 471, 1893. 
Type.—Teniolinum setosum, Pocock. 
Distribution.—St. Vincent. 


SCHENDYLID Aj, new family. 


Antenne filiform; frontal lamina coalesced; cephalic lamina not con- 
cealing the prehensors; prebasal lamina evident or concealed; basal 
lamina narrow; labrum entire, free or coalesced; mandibles with one 
pectinate and 1-3 dentate lamellie; labial sternum entire, simple, or 
with a process; labial palpus two-jointed, with a process; interior labial 
process distinct or united with palpusat base; maxillary sternum entire; 
claw of maxillary palpus simple or pectinate; prehensorial sternum 
moderately broad; chitinous lines present or wanting; suprascutella 
wanting; ventral pores in a median area or wanting; anal pleurz not 
much infiated, with few or many pores; anal pores wanting; genital 
palpi entire ; sae legs five or six jointed, with or without claw. Pairs 
of legs, 39-71. 


Genus SCHENDYLA, Bergsoe and Meinert. 
Schendyla, BERGSOE and MEIner?T, Naturh. Tidsskr., IV, p. 108, 1866. 
Type—Schendyla nemorensis (C. L. Koch).! 
Distr ibution.— Europe; North Africa; Eastern North America. 








——— 


1 Deutschl. ce u. moe “Hft. 9, t. 4, 1837. 
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Genus PECTINIUNGUIS, Bollman. 
Pectiniunquis, BOLLMAN, Proc. U.S. Nat. Mus., XII, p. 212, 1889. 
Type.—Pectiniunguis americanus, Bollman. 
| Distribution.—Lower California. 
Genus ESCARYUS, Cook and Collins. 
| Escaryus, COOK and COLuins, Proc. U.S. Nat. Mus., XIII, p. 391, 1890. 
| Type.—Escaryus phyllophilus, Cook and Collins. 
Distribution.—Central New York. 
Genus NANNOPHILUS, new name. 
Nannopus (BOLLMAN), Cook and CoLtins, Proc. U.S. Nat. Mus., XIII, p. 389, 1890- 
Type.—Nannophilus eximius (Meinert).! 
Distribution.—North Africa. 





CTENOPHILUS, new genus. 


Type.—Ctenophilus africanus, pew species, Cook, in the National 
Museum collection. 
Distribution.—Liberia. 





DIGNATHODONTID &, new family. 


Antenne filiform or subclavate; frontal lamina distinct or coalesced ; 
cephalic lamina concealing the prehensors; prebasal lamina present or 
obsolete; basal lamina broad; labrum tripartite, the lateral parts 
greatly reduced; mandibles with a single pectinate lamella; labial ster- 
num deeply bilobed, simple; labial palpus one-jointed, simple; interior 
labial process present or obsolete; maxillary sternum entire; claw of 
maxillary palpus rudimentary; prehensorial sternum not broad; chiti- 
nous lines present; suprascutella wanting; ventral pores in a median 
area or wanting; anal pleure not greatly enlarged, pores few or many; 
anal pores present or wanting; genital palpi simple, or two-jointed. 
Pairs of legs, 55-154. 


Genus DIGNATHODON, Meinert. 


Dignathodon, MEINERT, Naturh. Tidsskr., VII, p. 36, tab. 2, figs. 13-22, 1870. 
Type.— Dignathodon microcephalum (Lucas).” 
Distribution.—South Europe; North Africa. 


Genus HENIA, C.b. Koeh. 


Henia, C. L. Kocnu, System der Myriap., p. 83, 1847. 
Type.— Henia devia, ©. Li. Koch. 
Distribution.—Greece. 
The genus Scotophilus, Meinert, was described without reference to 
Henia. Pocock has pointed out that the two genera are the same, and 











INaturh. Tidsskr., VII, p. 57, 1870. 
2?Explor. Scient. d. ’Algérie, p. 349, pl. 1, fig. 10. 
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that Scotophilus is preoccupied. Bollman has proposed the generic 


name Meinertia to take the place of Scotophilus, but this can not be 


used unless devia, the type of Henia, and bicarinatus, the type of Scoto- 
plilus, prove not to be congeneric. This is not impossible, for Koch’s 
species is credited with 154 pairs of legs, while bicarinatus has only 
about half as many. 


Genus CHAT EBCHELYNE;. Meinert. 
Chetechelyne, MEINERYT, Naturh. Tidsskr., VII, p. 44, 1870. 


Type.—Chetechelyne vesuviana (Newport).' 
Distribution—South Kurope; North Africa. 


Family GEOPHILID_E, Leach. 


Geophilidw, Leacu, Trans. Linn. Soc. London, XI, pt. 1, p. 384, 1814. 


Antenne filiform; frontal lamina distinct or coalesced; cephalic 
lamina not concealing the prehensors; prebasal lamina present or 
obsolete; basal lamina narrow; labrum tripartite. Mandibles with a 
single pectinate lamella; labial sternum entire or bifid, simple or with 
a process; labial palpus two-jointed, simple, or with a process; interior 
labial process usually distinct; maxillary sternum entire or divided; 
claw of maxillary palpus not excavate or pectinate; prehensorial 
sternum narrow, chitinous lines present or wanting; suprascutella want- 
ing; ventral pores on posterior half of segments, not in a definite area; 
anal pleurz more or less inflated, pores few or many; anal pores present 
or wanting; genital palpi two-jointed. Pairs of legs, 51-109. 


Genus GEOPHILUS, Leach. 


Geophilus, LEACH, Trans. Linn. Soe. London, XI, pt. 11, p. 384, 1814. 
Type.—Geophilus carpophagus, Leach. 
Distribution.—Europe; North Africa. 


Genus MECISTOCEPHALUS, Newport. 


Mecistocephalus, NEwrPort, Proce. Zool. Soc. London, p. 178, 1842. 





Type.—Mecistocephalus attenuatus (Say).? 
Distribution.—Eastern North America; Europe; North Africa. 


Genus ORINOPHILUS, new name. 


Orinomus, ATTEMS, Sitzungsb. d. Kais. Akad. d. Wissens. Wien, CIV, p. 166, 1895. 
Type.—Orinophilus oligopus (Attems)." 
Distribution.—Austria. 
1Trans. Linn. Soc., XIX, p. 435. 

2 Journ. Acad. Nat. Sei. Phila., II, p. 114. 
3Sitzungsber. K. Akad. Wiss. Wien, CIV, p. 167, pl. 1, fig. 11. 
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SCHIZOTAZINIA, new genus. 


Type.—Schizotenia prognatha, new species, in the National Museum 
collection. 
Distribution.—Liberia. 


PIESTOPHILUS, new genus. 


Type.—Piestophilus tenuitarsis (Pocock). ! 
Distribution.— Dominica, 


Genus LINOTANIA, C. L. Koch. 


Linotenia, C. L. Kocu, System der Myriapoden, p. 86, 1847. 
Type.—Linotenia crassipes (C. lL. Koch)? 
Distribution.—Europe. 


Genus TOMOTAZNIA, Cook. 


Tomotenia, Cook, American Naturalist, XXIX, p. 866, 1895. 
Type.—Tomotania parviceps (Wood).’ 
Distribution.—California. 


Genus AGATHOTHUS, Bollman. 


Agathothus, BOLLMAN, Bull. 46, U.S. Nat. Mus., p. 166, 1893. 
Type.—Agathothus gracilis (Bollman).* 
Distribution.—Tennessee. 
Of the affinities of this genus little can be asserted. It is placed 
here mostly because Bollman originally described the species as a 
Scolioplanes. 





Family DICELLOPHILID, Cook. 


Dicellophilide, CooK, Proc. U. 8. Nat. Mus., XVIII, p. 61, 1895. 

Antenne filiform or subattenuate; frontal lamina always distinct; 
cephalic lamina narrow, not concealing the prehensors; prebasal lam- 
ina obsolete; basal lamina very narrow; labrum tripartite, entirely free; 
mandibles with several pectinate lamelle; labial sternum divided, sim- 
ple; labial palpus and interior labial process similar in shape, distinct, 
apically spatulate; maxillary sternum entire; maxillary palpus slender; 
claw simple; prehensorial sternum very narrow, without chitinous lines; 
suprascutella wanting; ventral pores wanting; anal pleure inflated, 
with numerous pores; anal pores present; genital palpi usually two- 
jointed; anal legs slender, six-jointed, without claw. Pairs of legs con- 
stant for each species; in the different species, 45-101. 





1Ann. and Mag. Nat. Hist., 6 ser., II, No. 12, p. 472, 1888. 
?Deutschl. Crust. und Myriap., Pt. 3, tab. 3, 1835. 
3Journ. Acad. Nat. Sci. Phila., V, p. 49, 1863. 

4Ann. N. Y. Acad. Sci., p. 110, 1887. 





Genus DICELLOPHILUS, Cook. 


Dicellophilus, Cook, Proc. U. 8. Nat. Mus., XVIII, p. 61, 1895. 
Type.—Dicellophilus limatus (Wood).! 
Distribution.—California. 
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Genus LAMNON YX, Cook. 


Lamnonyx, Cook, Proc. U. 8. Nat. Mus., XVIII, p. 61, 1895. 
Type.—Lamnonyx leonensis, Cook. 
Distribution.—Sierra Leone. 
Genus MEGETHMUS, Cook. 
Megethmus, Cook, Proce. U. 8. Nat. Mus., XVIII, p. 61, 1895. 
Type.—Megethmus microporus (Haase).? 
Distribution.—Philippine Islands. 
GENERA NOT NOW RECOGNIZED AS VALID. | 
ARTHRONOMALUS, Newport. 4 
Type.—Arthronomalus longicornis (Leach) = Geophilus longicornis, i 
Leach. 
CLINGPODES,"C. i. Moeh: 7 
Type.—Clinopodes flavidus, C. L. Koch = Geophilus flavidus (C. L. ; 


GEOPHILUS, Newport (not Leach): 












Type.—Geophilus acuminatus, Leach = Linotzenia acuminata (Leach). — 


MECISTOCEPHALUS, Meinert (not Newport). 
Type.—Meeistocephalus carniolensis (C. L. Koch) = Lamnonyx carni-— 
olensis (C. L. Koch). 
MEINERTIA, Bollman = SCOTOPHILUS, Meinert. 
NECROPHLG:OPHAGUS, Newport. 
Type.—Necrophleophagus longicornis (Leach) = Geophilus longicornis, — 
Leach. 
NOTE RTE US CE Koch: 
Type.—Notiphilus teniatus, C. L. Koch = Bothriogaster tzeniatus 
(C. L. Koch). 
PACHYMERIUM,C. L. Koch. 
Type.—Pachymerium ferrugineum (C. L. Koch) = Mecistocephalus— 
attenuatus (Say). 
POABIUS; C.4:.e0en. 


Type.—Poabius niteus, C. L. Koch = Geophilus flavidus (C. L. Koch). | 








oe ae Seat, Sci. aie , p. 42, 1863. 
2 Abh. u. Ber. d. K. Zool. u. Anth. as Mus., Dresden, 1886-87, No. 5, p. 106. 
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POLYVGRICUS: Saussure and Humbert. 
| Described as a subgenus of Geophilus. 
SCNIPAUS, Bergsoe and Meinert. 
Type.—Scnipeus foveolatus, Bergsoe and Meinert = Geophilus foveo- 
latus (Bergsoe and Meinert). 
| SCOLIOPLANES, Bergsoe and Meinert. 
Tupe.—Scolioplanes maritimus (Leach) = Linotenia maritima (Leach). 

SCOTOPHILUS, Meinert: 
Type.—Scotophilus bicarinatus, Meinert = Henia bicarinata (Meinert). 
STENOTAENIA, CGC. L. Koch. 


Type.—stenotenia linearis, C. LL. Koeh = Geophilus linearis (C. L. 
Koch). 
SPRIGAMITASGray—GROPHILU Ss; Leach: 


STRIGAMIA, Wood. 


Type.—Strigamia acuminatus (Leach) = Linotzenia acuminata (Leach). 





STRIGAMIA, Seliwanoff. 


Type.—Strigamia parviceps, Wood = Tomotenia parviceps (Wood). 














DESCRIPTION OF A NEW SPECIES OF GOLDEN BEETLE 
FROM COSTA RICA. 


By MARTIN L, LINELL, 
Aid, Department of Insects. 


AMONG a small lot of Costa Rican Coleoptera recently presented to 
the United States National Museum by Mr. John Keith, of San Jose, 
Costa Rica, through Capt. G. P. Seriven, U. 8. A., there were three 
specimens of the magnificent golden and silvery beetles from that 
locality. One of these I have identified as Plusiotis resplendens of 
Boucard, a true Plusiotis; the second one as P. chrysargyrea of Sallé, 
a species intermediate between Plusiotis and Pelidnota as regards the 
mandibles, the only structural character separating these two genera. 
The third specimen, which is described below, strictly belongs to Pelid- 
nota, since it has the mandibles as distinctly bidentate as in the majority 
of species of this genus, but it would evidently be wrong to separate 
it from association with the species of Plusiotis inhabiting the same 
region, which it resembles so much in form and coloration. Its near- 
est ally seems to be the above-mentioned Plusiotis chrysargyrea, which 
it approaches in form, although having a still broader thorax. The 
species is readily distinguished from any form of the group hitherto 
described, both in coloration and elytral sculpture. 


PLUSIOTIS KEITHI, new species. 


Oblong, parallel, somewhat convex, above splendidly golden colored. 
Clypeus, front and a broad side margin of thorax, pinkish brown. A 
large purple spot at inner margin of eyes, and a line of same color on 
the thorax, separating the golden color of the disk from that of the 
side margin. Head rather coarsely punctured, with finer punctures 
intermixed. Clypeus rugose, almost semicircular, with strongly reflexed 
margin. Mandibles distinctly bidentate. Thorax at base nearly as 
broad as the elytra, sparsely and finely punctured at the middle, more 
densely at the sides. Elytra without striz; sparsely covered with large, 
shallow, somewhat rugose punctures. Apical callus prominent. Sutu- 
ral striz impressed toward the apex. The finely rugose pygidium, the 
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whole under-surface and the legs, of a pinkish brown with silvery reflec- 
tions; all sutures shining cupreous. <A line on inner margin of tibie 
and all the tarsi, rich purplish blue. Mesosternal process very long, 
conical. 

Size.—Length, 30 mm.; width, 16 mm. 

Type.—A single specimen in the National Museum collection. 

Boucard, who has monographed the genus Plusiotis, has also studied 
these insects in nature during his travels in Central America. In 
regard to the habits of the golden and silvery species, he states that 
they feed in concealment during the day on the leaves of trees, especially 
young oaks. Just before sunset they take wing for a short time. Their 
period of life is very brief, and their habitat is extremely restricted. 
How difficult it is for collectors to obtain them may be better under- 
stood by citing his own words, narrating one of his visits to these 
regions. He says: “I was in Costa Rica in the proper season and at 
tlie exact locality where these insects are found, but was not able to get 
more than three specimens, although I offered a high price for them to 
the natives and did myself all that possibly could be done. Everyone 
in the country knew what I meant, when I asked for golden and silvery 
beetles, but they did not procure any.” 











TWO NEW SPECIES OF BEETLES OF THE TENEBRIONID 
GENUS ECHOCERUS. 


By F. H. CHITTENDEN, 
Assistant Entomologist, United States Department of Agriculture. 


A STUDY of a series of specimens of the tenebrionid genus Hchoce- 
rus in the National Museum, kindly placed at my disposal for the pur- 
pose by Prof. C. V. Riley, has led to the discovery of two species that 
are evidently undescribed. The following brief descriptions are pre- 
sented in advance of a more extended paper which is to be published 
at an early date. 


ECHOCERUS DENTIGER, new species. 


Form rather slender, convex. Eyes comparatively feebly emargi- 
nate; canthus slightly foliaceous, hardly extending beyond the eyes at 
the sides. Antenne rather short, closely jointed. Prothorax hardly 
broader than long, sides subparallel, slightly rounded anteriorly; 
anterior angles considerably produced, acute; base slightly narrower 
than elytra. Prosternum finely punctate; pro-episterna very coarsely 
and sparsely punctate. Secutellum short, much broader than long, 
broadly rounded posteriorly. Elytra strongly punctate-striate; sutural 
and adjacent striz more or less deeply impressed. Ventral segments 
moderately coarsely punctured at the middle. Hind tarsi short, first 
joint hardly as long as the second and third together. 

. Male: Mandibular horns short, suberect; inner margin flattened, 
with a broad, irregularly serrate tooth reaching about two-thirds to- 
ward the apex; apices slender, acute and incurved, not approximate. 
Frontal tubercles very large and quite obtuse. Canthus not promi- 
nent, subacutely produced, reaching the base of the mandibular horns. 

Female: Front feebly reflexed, not extending beyond the eyes at the 
sides. 

Size.—Length, 2.7 to 3.6 mm.; width 0.7 to 1.1 mm. 

Habitat.—Columbus, Texas; Cocoanut Grove and Crescent City, 
Florida (Schwarz); Allegheny, Pennsylvania (Hamilton); Ohio, Ken- 
tucky. and Lllinois (Uke). 
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Types.—Three examples in the National Museum collection, from 
Columbus, Texas, and specimens in the collections of Messrs. EB. A. 
Schwarz, Henry Ulke, and F. H. Chittenden. 





ECHOCERUS RECURVATUS, new species. 


Form depressed. Eyes large, rounded, rather coarsely granulate, 
feebly emarginate. Anterior angles of prothorax broadly rounded; 
base feebly bisinuate; basal fovea strongly marked. Pro-episterna 
densely rugosely punctate. Marginal elytral stria deeply impressed. 
Ventral segments finely and densely punctured at the middle. 

Male: Mandibular horns long, slender, simple, ascending and con- 
vergent from the base, recurved and contiguous at the apices. Front 
strongly concave, posteriorly with an arcuate ridge, forming at each 
side just above the inner margin of the eye an obtuse tubercle, and 
medially a small, eievated, more or less dentate or sinuate lamina. 
Canthus small, broadly rounded anteriorly, not contiguous to the 
horns. 

Female: Clypeus subtruncate, separated from the front by a deeply 
impressed line. Prosternum sparsely punctate and shining. 

Size.—Length, 2.9 to 3 mm.; width 0.9 to 1.2 mm. 

Habitat.—F lorida: Key West (Morrison, Schwarz), Metacombe Key 
(Ashmead). 

Types.—Vhree examples in the National Museum, from Metacombe 
Key, Florida, and specimens in the collections of Messrs. Schwarz, 
Chittenden, and W, H. Ashmead. 





EAST AFRICAN DIPLOPODA OF THE SUBORDER POLY- 
DESMOIDEA, COLLECTED BY MR. WILLIAM ASTOR 
CHANLER. 


By O. F. Cook. 


THE COLLECTION which is the occasion of this report is a small one, 
but the forms included are very interesting, and after a comparison 
with the types preserved in the Berlin Museum all seem to be new. 
In attempting to place the species generically, it has been found that 
the East African genera are mostly distinct from those to which species 
from that region have been referred by previous writers. The present 
collection furnishes representatives of but three genera, of which com- 
plete descriptions are here attempted. Notices of other African genera 
are included in the synopses, drawn partly from a considerable collec- 
tion of African Polydesmoidea belonging to the Berlin Museum, This 
has seemed desirable in order to better define and show the affinities of 
the genera established on the specimens belonging to the United States 
National Museum. 

The Polydesmoidea thus far known from East Tropical Africa are 
comprehended in three families, one of which seems peculiar to that 
region. East Africa is either strikingly deficient in family types, or very 
eareful collecting has not been done, as may be judged from the table 
of African families here presented, of which six have been found in 
West Africa and only three in Kast Africa. 

Itis a noteworthy fact of distribution that no species of this suborder 
is known to be common to the east and west coasts of Tropical Africa, 
and what is more remarkable, no genus is common to the two sides of 
the continent except in the cosmopolitan family Strongylosomatidee. 
That future discoveries may modify these facts is of course probable, 
for the number of African genera and species will doubtless be increased 
indefinitely. The larger and more conspicuous forms, however, have 
been collected quite extensively, and the personal opportunities of the 
writer warrant him in the opinion that no species closely related to 
those known from East Africa exist in Liberia, or indeed in the neigh- 
boring regions, from Cape Verde down. 

The literature of the East African Polydesmoidea is not extensive, 


and is much scattered. For convenience of reference, uniformly 
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arranged translations of the original descriptions of all the species have 
been added and the figures redrawn, except in some cases where they 
are so imperfect as to be of no use in identification. Hence the pres- 
ent paper may claim to be a monograph of the East African Polydes- 
moidea as complete as is now practicable. 

The notes and drawings of the species in the Berlin Museum were 
made during a visitin May of the present year, twelve months after 
the work on the material collected by Mr. Chanler had been completed. 
The Berlin Museum contains all the types of East African Polydes- 
moidea thus far described. A new species, Orodesmus forceps, is de- 
scribed, at the request of Mr. Pocock, from a specimen in the British 
Museum; as this was the only mature male of the genus then access- 
ible, Mr. Pocock’s kindness gave the opportunity of completing the 
generic description. 


ANALYTICAL KEY TO THE TROPICAL AFRICAN FAMILIES OF POLYDESMOIDEA. 


Body minute, contractile into a completely closed sphere, in which the head and 
first segment are included between the decurved lobes of the enormously enlarged 
second segment: Family AMMODESMID®, type Ammodesmus granum. 

Body small to large, not capable of being more than spirally coiled; second seg- 
PHT EMA tr ANO UES F.C CU ed iy te wal) ea Te areata ae te eee a el 


Last segment rudimentary, included and concealed by the penultimate; first seg- 
ment clypeate, entirely convealing the head; segments densely setose, and with 
large processes or coarse tubercles; repugnatorial pores on special stalks or lobes: 
Family STYLODESMID&, type Stylodesmus horridus. 

Last segment not concealed; first segment short or flabellate; repugnatorial pores 
MO LONTStalkKSi OL IS! Cle ORCS ee eye ala arte eee 


Carine strongly decurved; body capable of being coiled into a close spiral; dor- 
sum roughened with clusters of large tubercles or numerous longitudinal carine; 
Family CAMPODESMID®, type Campodesmus carbonarius. 

Carin distinctly horizontal; body not capable of being closely coiled ......---. 


Carine very broad, without thickened margins; repugnatorial pores remote from 
the lateral margin, located in the anterior part of the subsegment; head concealed 
under the expanded first segment: Family CRypProDESMID&, type Cryptodesmus 
olfersit. 

Carine, if well developed, with a distinct thickened margin or intramarginal 
ridge bearing the repugnatorial pores; head not concealed ..........-.------------ 


Anterior legs of males with a fleshy sole at apex, immediately above the claw; 
sternum of sixth segment of males with one or two large processes; fifteenth or 
sixteenth segments of males sometimes with sternal processes; penultimate segment 
very shert; dorsum smooth, with no traces of granules or tubercles: Family Gom- 
PHODESMID, type Gomphodesmus castaneus, Berlin Museum. 

Anterior legs of males without fleshy soles; no processes from the sterna of the 
BUKhhyane wl PGE On these OTN CGS ceo areca eyele cet ete ters ie ese mate ete erate ae a eee 


Lateral surface of segments smooth above the bases of the legs, with distinct 
longitudinal or oblique carine; body slender; dorsum smooth; lateral carinwe 
small: Family STRONGYLOSOMATID®, type Strongylosoma pallipes. 
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. Lateral surface more or less beset with conic tubercles; above the bases of the 
legs two gradually rounded prominences, densely tuberculate: dorsum nearly 
always tuberculate or granular; carine distinct; Family OXyDESMID&X, type Oxydes- 
mus flavomarginatus, Berlin Museum. 


ANALYTICAL KEY TO THE GENERA OF GOMPHODESMID4<5, 


Antenne with ten olfactory cones, arranged in a circle: Genus Astrodesmus, type 
A, stellifer. 
Antenne with four olfactory cones, as in all other Polydesmoidea 


Sternum of fifteenth segment of male with a broad triangular ensiform process: 
Genus Aulodesmus, type A. mossambicus, Berlin Museum, 
Stiernum of fifteenth segment without process..--....-.-.2.s.-2---cecceccs ences 


Repugnatorial pores 11, segments 11 and 14 without pores: Genus Marplodesmus, 
type M. chanleri. 
Repugnatorial pores 13; segments 11 and 14 provided with pores. .............-.. 


Sterna of fifth and sixth pairs of male legs each with two distinct processes, those 
of the sixth much larger; genitalia not strongly curved, pluridentate: Genus 
Harmodesmus, type H. nitens, Berlin Museum. 

Sternum of sixth segment with a single conspicuous median process, that of the 
fifth unarmed; apical portion of the genitalia strongly recurved upon the basal and 
NPEoGucedanbo a slender Hexuousulagellame t2s5s-ce ceecn ss oesae wos oo ee cme ee pee 


Sternal process of sixth segment of male narrow, bidentate; sternum of sixteenth 
segment with an abrupt verruciform process on the middle of the anterior edge, 
directed ventrad: Genus Tycodesmus, type T. medius, Berlin Museum. 

Sternal process of sixth segment of males broad, unidentate; sternum of sixteenth 
| Be ote br MMO Cn Ceres et ia iss his oe -tacisjayhasaleiels Se ascites Loic twieresin baw. cece 


Body large, 60-70 mm.; preanal scale with setiferous tubercles greatly enlarged 
in both sexes, much exceeding the median angle; sterna of seventh and eighth seg- 
+ ments of males with a distinct flattened process at the base of each leg of the pos- 
terior pair: Genus Gomphodesmus, type G. castaneus, Berlin Museum, 
Body small, 20 mm.; preanal scale with median angle much more prominent than 
the setiferous tubercles; sterna of seventh and eighth legs without process: Genus 
_ Sphenodesmus, type S. rugulosus, Berlin Museum. 


ASTRODESMUS,! new genus. 
Eurydesmus pro parte, of PETERS, GERSTACKER, and Karscu, not of SAUSSURE. 

Diagnosis.—Body very large. 

Antenne with ten olfactory cones. 

Segments dorsally smooth. 

Lateral carinve medium, margins thickened, entire. 

Repugnatorial pores 15, dorsal on the thickened margins of segments 
5, 7, 9-19. 
Penultimate segment very short, surpassed by segment 13. 
Last segment very short, triangular, the apex narrow. 
Sterna with transverse medianly interrupted ridges. 
Sternum of segment 6 of male with a large process. 












1 The name alludes to the peculiar conformation of the apical joint of the antenna, 
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Sternum of segment 15 of male with a broad process. 

Male legs crassate and inferiorly tuberculate, the first six pairs with 
a fleshy sole at apex. 

Description.—Body very large, about five times as long as broad, cavity 
scarcely depressed; oblong, abruptly narrowed at both ends. 

Vertex smooth, sulcus distinct, meeting a transverse inter-antennal 
sulcus; post-antennal depression deep, the sense organ large. 

Labrum not emarginate, with three short, blunt teeth. 

Antenne filiform, joints in order of length 2, 4, 5, 3,6,1,7. Seventh 
joint broader than long, truncate, and with a conic depression in its 
apical face; ten olfactory cones arranged in a circle around the edge of 
the depression. 

Mandibulary stipe with exposed surface divided by sutures into five 
areas, the basal larger than all the others together. 

Hypostoma strongly arcuate; rising from each side of the convex 
median portion is a flattened, oblong process lying against depressions 
of the lower part of the mentum. 

Cardo present, transversely oval. 

Mentum broadly triangular, long-pointed in front, very broadly 
emarginate behind, hirsute. 

Stipes over twice as long as broad (2:5) hirsute. 

Lingual lamine three times as long as broad, hirsute. Lingual lobes 
large. Median lobe not evident. 

First segment three times as broad as long, with anterior and poste- 
rior margins medianly straight and parallel; posterior margin laterally 
curved forward; anterior corners broadly rounded, the posterior nearly 
a right angle. The segment is much broader than the head, very 
slightly narrower and noticeably longer than the second segment. 

Segments with dorsal surface smooth, neither granular nor areate. 

Lateral carinze subapproximate, about one-fourth as wide as the 
body cavity, inserted about three-fourths of the distance up; margin 
abruptly raised and thickened above, especially the lateral; edge 
blunt, entire; carine of anterior segments curved slightly forward, the 
posterior with posterior corners more and more produced. 

tepugnatorial pores small, dorsal, located in a slight depression of the 
middle of the thickened margins of the lateral carine of segments 5, 
7, 9-19, surrounded by a fine raised rim. 

Below the carine the segments are finely rugulose, with a small 
longitudinal carina above the insertion of the legs. 

Anterior subsegments smooth. 

Supplementary margin long, membranous, finely striate longitudi- 
nally, not pectinate. 

Penultimate segment very short, included between the projecting 
corners of the antepenultimate. 

Last segment very short, triangular, the apex narrow, truncate or 
rounded, the whole segment bearing 16 sete, as follows: Two pairs 
lateral, two pairs marginal, two pairs dorsal; all these upon larger or 
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smaller tubercles; one pair apical and one subapical; these last rising 
from punctations. 

Anal valves with compressed, elevated margins and two setigerous 
tubercles, the upper placed on the outer slope of the raised margin, 
the lower somewhat removed from it. 

Preanal scale semielliptic-triangular, tricuspidate, the three projec- 
tions close together, the middle flat, the others conic, blunt, with pili- 
ferous punctations at apex. 

Sterna with a sharp, transverse, medianly interrupted ridge between 
the bases of each pair of legs; between the ridges a transverse furrow. 

Sternum of sixth segment of male with a thiree-cornered process pro- 
jecting ventrad between the anterior pair of legs. Sternum of the fif- 
teenth segment of male with a broadly ensiform process projecting 
cephalad from between the anterior pair of legs into a socket in the 
posterior part of the fourteenth. 

Highteenth segment with the pedigerous lamin very narrow, especi- 
ally the posterior, so that the legs project obliquely caudad over the 
preanal scale. 

Legs of males long and crassate, the dorsal face of the second joint 
strongly inflated; all the joints more or less tuberculate on the ventral 
face and beset with bristles on the apical joints. 

_ First six pairs of male legs with a fleshy sole at apex of the last joint, 
and the claw shortened. 

First pair of legs of male six-jointed like the others; the coxie long, 
approximate. 

Second pair of male legs with the coxe produced ventrad into a large 
process, in the depression of the flattened ventro-posterior face of which 
is the seminal opening. 

Male genitalia with basal joint very small, flattened; distal joint very 
large, laterally compressed, tricarinate; ungual portion very long, 
complicate, thin, and compressed at base to form a flexible pseudo- 
articulation, above which it is inflated, then extended into a long, flex- 
uous flagellum, very slender distally. 

This genus is distinct from Hurydesmus, Saussure, in the oblong body, 
the dorsal pores, the unarmed sterna and femoral joints of the legs, 
_ the unarmed fifth segment of the males, the single process of the sixth 
segment, and that of the fifteenth segment; probably also in the 10 
olfactory cones. The two genera probably have no close affinity, not- 
withstanding the agreement in pore arrangement, the only character of 
importance which they seem to possess in common. 

Hurydesmus is confined, as far as known, to South America, and the 
indubitable generic distinctness of the African forms makes stronger 
the probability that the two continents have little in common in the 
way of Diplopoda. The present is probably one of many cases where 
more careful study will show that the Diplopod genera are more circum- 
Scribed in their distribution than has been generally supposed. 
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ASTRODESMUS STELLIFER, new species. 
(PE TT, pes. Ja SP). Ui eines: 95) e 


Vertex without hairs, polished and shining; suleus distinct, meeting 
a transverse shallow sulcus (and suture) between the antennal sockets. 

Clypeus smooth, even, excepting an oblique depression on each side 
and a few coarse punctations below. 

Antenne with basal joints very sparsely hairy, the distal gradually 
more hirsute. 

Mentum hirsute over the posterior two-thirds of its surface. 

Stipes densely hirsute, a broad depression along the lateral edge, 
especially distad. 

Lingual lamin very densely hirsute over their entire surface. 

Segments dorsally apparently smooth, shining with a dull luster, 
uniformly covered with minute, irregular, indistinct, impressed lines 
and wrinkles, and very minutely and densely punctate. Posterior mar- 
gins of all the segments more or less rough with fine longitudinal 
notches or very short wrinkles. 

Anterior segments with the posterior subsegments slightly convex 
anteriorly in the middle; broadly emarginate on each side of the con- 
vexity. 

Lateral carinz about one-fourth as wide as the body cavity; margin 
abruptly raised and thickened above, the edge entire, blunt; anterior 
and posterior edges of carinve with a distinet, though fine, raised mar- 
gin, which does not extend across the segments. Anterior carine later- 
ally curved slightly forward, the posterior corners at first right angles, 
gradually more produced, until on posterior segments the rounded pro- 
jection is more than half as long as the posterior subsegment. On pos- 
terior segments the raised margin is gradually broader, until on the 
penultimate it occupies the entire carina. 

3elow the carinze the segments are densely rugulose with fine, flexu- 
ous wrinkles; a small, subtuberculate, indistinct carina just above the 
insertion of the legs. 

Anterior subsegments shining, very indistinctly marked with longi- 
tudinal impressed lines. 

Last segment (see PI. III, figs. 3 and 4) very short, triangular, the apex 
narrow, truncate, slightly rounded; superior lateral tubercle somewhat 
above the level of the carina of the nineteenth, the inferior somewhat 
below; the anterior tubercle near the sinuation, the posterior about 
half way between the anterior and the apex. The dorsal bristles close 
to the margin; apical piliferous punctations rather close together, the 
subapical somewhat farther apart; apex of segment thick. 

Anal valves moderately inflated, with compressed elevated margins; 
rugulose, especially in the depressions. 

Preanal scale with surface nearly smooth. 

Sterna sparsely hirsute. 
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Process of the sternum of the sixth segment somewhat quadrate in 
posterior view, narrower at base, then broader, then narrowed again 
to a mucronate apex. The apical faces hirsute with very long hairs. 
Posteriorly the process, and the sternum below it, is medianly deeply 
canaliculate; antically the process is straight, with fine, raised lateral 
margins. 

Sternum of the fifteenth segment with the process naked, broadly 
ensiform, medianly grooved below. ‘The process consists of an exten- 
sion of the transverse ridge between the anterior pair of legs, and is 
directed cephalad into a depression between the posterior legs of the 
fourteenth segment. Between the posterior legs of the fifteenth segment 
is also a Similar depression, but smaller, although the sixteenth sternum 
is in no way modified. 

Legs of males hirsute with long bristles, especially on the distal 
joints. Tubercles confined to the ventral face and best developed on 
the fifth joimt; on the posterior legs the tubercles of the other joints 
are small or rudimentary. Posterior legs more slender than the others, 
but not much shorter. 

First legs of males with the sole less developed and the claw larger 
than on the five following legs. 

Male genitalia (Pl. JI, figs. 4-9). 

Color in alcohol varying from dirty yellowish-white (bone color) to 
dark purplish-brown. The carine are always light, and the posterior 
margin of the posterior subsegment usually so, also the anterior sub- 
segments, excepting a dark median line and a line on each side along 
the level of the carinze. Posterior subsegments bordered all around 
with a fine margin of distinct brown. Legs and antenne reddish- 
brown, especially the distal joints. First segment usually with a 
broad margin of light color all around. 

Length, 65 mm.; width, 13 mm. 

Type.—National Museum collection. Four mature males. 

Locality —Tana River, East Africa, between the coast and Hameye. 

One aspect of the male genitalium of this species greatly resembles 
that of Hurydesmus laxus, Gerstiicker, as figured by Karsch, and the first 
inclination was to identify it with that species in spite of consider- 
able discrepancies in Gerstiicker’s description. These are, however, 
too grave to be reasonably ignored. Compared with most Polydes- 
mide, the animal would be called very robust instead of slender. 
Gerstiicker’s measurements, however, justify his statement. Neither 
is it loosely articulated nor slightly convex. The apex of the process 
of the sixth segment of the male is not a distinct knob, and the 
shape of the process does not suggest a spherical triangle. The proc- 
ess of the fifteenth segment is not on the “fourth from the last” pair 
of legs, but the eighth from the last, though in this respect it would 
not be surprising if a mistake has been made in the description. 
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ASTRODESMUS LURIDUS, Karsch. 


(EIA a tigseii2%) 
Eurydesmus luridus, Karscu, Troschel’s Archiv f. Naturw., p. 43, 1881. 

Segments convex, nearly smooth, the sides slightly rugulose. 

Male genital appendages broad, somewhat compressed, pilose with 
long hairs, constricted in the middle; falciform process and tooth en- 
tirely wanting. 

Color dirty testaceous; carine testaceous yellow; also a large subdis- 
ciform spot on the posterior margin of cariniferous segments, strongly 
narrowed at the sides. 

Length, about 45 mm.; width, 11 mm. 

Locality—Mombassa. A male specimen collected by Hildebrandt is 
in the Berlin Museum. 

““A species easily distinguishable from all others previously known 
by the dirty color and the yellowish spot of the cariniferous segments, 
and especially by the form of the male eo, presuming the (type) 
specimen to have been mature.” 

The genitalia of the type of this species were either broken off or 
the specimen was immature. In the Berlin Museum are a number of 
young Astrodesmi comparable with this species, but I have not seen 
the type. 

AULODESMUS MOSSAMBICUS (Peters). 
(Pl. Ill) fies. 17, 185 Pl. VE, tgs. 1-35) 
Polydesmus mossambicus, Perrers, Monatsber. d. K. Preuss. Akad. d. Wiss., Ber- 
lin, p. 81, 1885. 
Eurydesmus mossambicus, PETERS, Reise nach Mossambique, Zoologie, V, p. 533, 

Body convex; vertex smooth, the sulcus distinct. Antenne extend- 
ing to the third segment, joints 3, 4, and 5 equal, the second slightly 
shorter, the sixth slightly longer, the seventh very short. 

First segment narrow, the lateral angle rounded-triangular, the mar- 
gin thickened. Segments smooth. Lateral carine quadrangular, the 
margin thickened, the anterior angle rounded, the posterior acute. 
Last segment triangular, rounded at apex, above with four wart-like 
prominences. 

Preanaal scale tringular, tridentate at apex. 

Length and breadth of adult 85 and 16 mm.; of young, 25 and 4 mm, 

Locality.—Island of Mozambique, Cabaceira, Rios de Sena, Querimba. 

This species was later described at greater length among the Myri- 
apoda of Mozambique, as follows: 

30dy broader than high, convex. 

Vertex with a fine sulcus. 

Antenne finely hirsute, of moderate length, reaching to the third 
segment when laid back; the basal and terminal joints are very short, 
the others gradually decreasing from the second to the sixth; the third, 
fourth, and fifth differing but little in length. 
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First segment arched, the lateral angle rounded; the anterior margin 
straight, the posterior with a shallow emargination, and on account of 
this and the greater convexity of its posterior portion the segment 
appears somewhat narrowed in the middle. Submarginal ridge of the 
lateral margin gradually decreasing on the anterior and posterior mar- 
gins. The surface of this segment, as well as that of the remainder of 
the body, shows under the microscope a very fine granulation. 

Lateral carinve descending in the direction of the dorsal curve, and 
making, in the contracted condition of the animal, a connected series, 
sincethe pointed and somewhat ascending posterior corner of each carina 
projects over the anterior rounded corner of the following segment. 

Repugnatorial pores located in the middle of the marginal ridge, and 
as the ridge slopes obliquely downward the pores are distinctly visible 
from above as well as from the side. 

Last segment apically pointed-triangular; on each side of the upper 
surface four more or less distinct wart-like prominences. 

Preanal scale broadly triangular, posteriorly with three rounded 
points, of which the middle is the smallest. 

Legs hirsute, rather strongly granular, but the second joint with- 
out a spine. 

Sternum of sixth segment of males with a rather long, three-lobed 
process between the first pair of legs. 

Sternum of the fifteenth segment of males with a pointed, anteriorly 
directed median process and a corresponding depression in the four- 
teenth segment. 

Male genitalia with the basal joint very large. 

Males with the dorsum slightly less convex and the antenne slightly 
longer than in the females. 

Young animals differing only in the more cylindrical body, the 
peculiar structures of the sixth, fourteenth, and fifteenth segments 
being well developed in young males. 

Color of dorsum and antenne dark reddish-brown; the carinae, 
ventral surface, and legs, brownish-yellow. 

Length of largest specimens, 85 mm.; width, 16 mm.; of the young, 
25 min. and,4 mm. 

Locality.—Dr. Peters says: “I found this species inrubbish heaps on 
the island of Mozambique and upon the peninsula of Cabaceira in the 
month of December, at Querimba in May, and also at Tette.” 

The animals which are referred to as young males are in the Berlin 
Museum, and belong to a distinct genus. 


AULODESMUS OXYGONUS (Peters). 


(Pl. III, figs. 10-14; Pl. VI, figs. 4-7.) 
Eurydesmus oxygonus, PETERS, Reise nach Mossambique, Zoologie, V, p. 535. 
First segment with a distinct oblique submarginal ridge, whieh ap- 
pears to be separated from the posterior, slightly convex margin by a 
sharp corner. 
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Lateral carine directed horizontally, so that the dorsum appears 
less convex than in mossambicus. The submarginal ridges and the pos- 
terior spinous pointed corner are more developed. 

Sterna of sixth and fifteenth segments, male genitalia, and colors as 
in mossambicus. 

Length, 55 mim.; width, 11.4 mm. 

Locality.—Rios de Sena, near the Zambesi. Dr. Peters collected three 
male specimens, and at first considered them a variety of mossambicus. 





AULODESMUS LAXUS (Gerstacker). 


(PLE hess 12 S13) 


Eurydesmus lacus, GERSTACKER, Decken’s Reise, p. 518, 1873 

Slender, loosely articulated, slightly convex. 

Head and antenne as in A. oxrygonus. 

Clypeus with a rounded swollen supra-labral ridge. 

First segment longer and somewhat narrower, the posterior margin, 
as on the two following, without a fold-like thickening, from the median 
slope strongly decurved and directed cephalad. On this account the 
lateral margin is shorter and more oblique to the head. Without form- 
ing a corner, and merely with a slight curve, it merges into the anterior 
margin. The smooth ridges on the upper side of the lateral margins 
are, and even more in the second segment, markedly smaller than in 
A, oxygonus. 

The flattened arch of the median part of the segments and the slight 
elevation of the carinv as in A. oxygonus, although on the second and 
third segments the elevation of the carinze is evidently shorter, result- 
ing from the fact that the anterior margin passes into the lateral by a 
stronger curve. 

Posterior segments with the carinze more pointed and farther pro- 
duced caudad than in A. oxygonus; the carine of the penultimate seg- 
ment have the form of a smalland lightly curved spine. 

Last segment with the cylindrical apical part separated by a deep 
transverse furrow and truncate at apex. 

Preanal seale without a median projection between the wart-like proe- 
esses. Anal valves with smooth, swollen margins. 

Posterior legs with two basal joints sparsely covered with small, 
wart-like prominences. 

Sternum of sixth segment with an obliquely upright process almost 
in the form of a spherical triangle, with a well-defined shining brown 
terminal knob. 

Sternum of the fourth from the last pair of legs with a flattened, 
longitudinally furrowed process, nearly equilaterally triangular, blunt- 
pointed, pitch-brown. 

First and second joints of posterior legs of male only sparsely beset 
with small, wart-like prominences. 
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Male genitalia noticeably broader than in A. oxrygonus, on the inner 
margin near the base, more rounded, and hence appearing to be more 
nearly approximate. 

Jolor of alcoholic specimen dirty testaceous yellow, the lateral ridges 
of the carine lighter and clearer yellow, and with the anterior and 
posterior margins brown. Margins on the median portion of the seg- 
ments, antenne, and legs more ferruginous. 

Length, 73mm.; width, 124mm. 

Locality.—A single male specimen from Mombassa. 

“ Near Hurydesmus oxygonus, Peters, but noticeably larger and. dis- 
tinet on account of the posterior margins of the three first segments 
without fold-like thickenings; the first segment with the posterior mar- 
gin decurved cephalad on the sides; the much smaller marginal ridges 
on the carine of the second segment, the longer and more pointedly 
attenuate carine of the three segments before the last, the sparsely 
and finely granulated basal joints of the posterior pairs of legs, etc.” 

Karsch’s drawing of the genitalia of this species bears considerable 
resemblance to Astrodesmus stellifer. If there is really a process on the 
sternum of the seventeenth segment (‘des viertletzten Beinpaares”), 
it would probably be necessary to establish another genus. 


AULODESMUS COMPACTILIS (Gerstacker). 


Eurydesmus compactilis,.GERSTACKER, Decken’s Reise, p. 519, 1875. 

Body short and stout, proportionally strongly arched, slightly 
shining. 

Vertex with a fine, though sharp, median furrow; clypeus below 
more strongly contracted than in A. laxvus, the curved line above the 
middle of the margin distinct, the part below densely punctate. 

Antenne somewhat more slender than in A. laxus. 

First segment with anterior margin even, moderately arcuate, pass- 
ing with the same curve into the lateral margins; posterior edge 
emarginate in the middle, and also on each side, so that the lateral 
corners are sharp and slightly produced caudad; marginal ridges 
smooth, linear, continued on the anterior margin and gradually nar- 
rowed. 

Subsequent segments strongly arched dorsally. Second to fourth 
segments with an evident emargination on each side of the posterior 
edge. 

Lateral carine small, below the middle height of the segments; on 
the anterior segments scarcely evident, but more pronounced from the 
fifth back, slightly arched, the posterior edge slightly more elevated. 
‘Marginal ridges of segments 2-4, also of 6 and 8, linear, more pronounced 
than on the first segment. Carine gradually larger from segment 10; 
from 14 with evident tooth-like projections beyond the posterior mar- 
gin. Projection of segment 18 smaller than that of 17, that of 19 small, 
blunt-papilliform. 
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Last segment with a distinct, fine, transverse furrow limiting the 
posterior caudal projection, which is short triangular, with a blunt, 
almost truncate, above swollen, apex, and has on each side a stout, 
wart-like knob. Both the knobs and the apex of the segment bear 
bristles. 

Anal valves light gray, with smooth yellow margins. Preanal scale 
transversely subhexagonal, with small median knobs between the 
lateral wart-like prominences. 

Second leg of the female with a long styliform process directed 
obliquely caudad and ventrad, and lying between the legs of the 
third pair. 

Color in alcohol pale bone-yellow, with a light-brown posterior 
margin of the dorsal portion of the segments, and with more or less 
evidently brown posterior corners of the anterior and posterior carine. 
Antenne and legs light ferruginous. 

Length, 49 mm.; width, 10.5 mm. 

Locality—One mature female specimen and an immature male, col- 
lected at Mombassa. 

The male specimen was 31 mm. long and 8 mm. broad, and had 19 
segments. There was no trace of the button-like process of the coxa 
of the second leg, which bears the genital opening, nor of the processes 
of the pedigerous laminz of the sixth and fourth from the last pairs of 
legs. In place of the not yet developed genitalia, between the cox 
of the legs of the seventh segment were two transversely quadrate. 
cushion-like prominences. 

As the mature male of this species is not known, it is not possible to 
determine its generic affinities. The peculiar processes of the cox of 
the second legs of the female indicate the probability that it constitutes 
a generic type. 

TYCODESMUS FALCATUS (Karsch). 
(PI. III, figs. 15, 16.) 
Eurydesmus falcatus, KkaRscCH, Troschel’s Archiy f. Naturgesch., p. 48, 1881. 

Segments somewhat convex, nearly smooth. 

Carine rather broad and thick. 

Male genital appendages compressed at base, strongly curved, dis- 
tally provided with a stout, rather long spine; beyond this produced 
into a very long, slender, falcate structure, slightly bifid at apex. 

Color uniform pale testaceous. 

Length, about 40 mm.; width, about 8 mm. 

Locality—Seriba Ghattas. One male specimen, collected by Dr. 
Schweinfurth, preserved in alcohol in the Berlin Museum. 

‘““A new species, distinct from Hurydesmus mossambicus and oxygonus 
in the simply curved falciform apical processes of the male genitalia.” 
(KKarsch.) 

The genitalia of this species seem quite different from those of any 
other, and the species may prove to be generically distinct. For the 
present the size and habit seem to indicate affinity with Tycodesmus. 
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SPHENODESMUS CAFFRARIUS (Porat). 


Eurydesmus caffrarius, PoRAT, Ofersigtaf K. Vetensk. Akad. Forh., No.5, p. 13, 1872. 

Body strongly convex, glabrous above, setose below between the 
cox, scarcely attenuate posteriorly. 

Head with very few setigerous fovee, Vertex medianly longitudi- 
nally suleate, subgiabrous. Clypeus subglabrous, margin setose. 

Antenne shorter than the breadth of the body, 6 mm. long. 

First segment with anterior margin laterally thickened, oblique, 
nearly straight or very slightly sinuate; posterior straight, sides curved 
forward, processes rounded. 

Segments glabrous, nearly smooth, or irregularly coriaceous under a 
lens; lateral carine thickened, somewhat ascending posteriorly, ante- 
rior angle rounded, posterior slightly acute, slightly prominent, more 
acute on segments 16-19; ventral surface between segments 6 and 7 
with a prominent triangular lamina. 

Repugnatorial pores rather dorsal than lateral, placed a little behind 
the middle of the carina. 

Last segment prolonged, apex truncate, transversely impressed near 
the apex; sete few. 

Anal valves margined, with two pairs of sete. Preanal scale large, 
simple, or indistinctly trifid, the median lacinia far the longest; setig- 
erous tubercles two. 

_ Legs of pairs 1-6 with a pulvillus on the last joint; a triangular 
prominent lamina between segments 6 and 7. 

Legs shorter than the breadth of the body, 5 mm. 

Copulatory legs much protruding. spiral, setose, the external margin 
bidentate, with a lacinia near the inflexed apex. 

Color of alcoholic specimens testaceous. 

Length, 34 mm.; breadth, 6.5 mm. 

Local ep ania, 

This species is much larger than the type of the genus, and does 
not belong to the tropical fauna. From Porat’s description, however, 
there seems to be no important point of difference from the present 
genus, except that the dorsum of Sphenodesmus rugulosus 1s some- 
what roughened. 


MARPTODESMUS,! new genus. 


Diagnosis.—Body of moderate size. 

Antenne with four olfactory cones. 

Segments dorsally smooth. 

Lateral carinvee medium; margins thickened, entire. 

Repugnatorial pores 11, dorsal on the thickened margins of segments 
5, 7, 9, 10, 12, 13, 15-19. 

Bennlainate segment very short, surpassed by segment 15. 


1 The o generic name has Popanea to ne numerous eeconaaay sexual ¢ Hnrantere 
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Last segment very short, triangular, the apex narrow. 

Sterna spined at the base of each leg. 

Sternum of segment 6 of male with two processes. 

Sternum of segment 15 of male normal. 

Male legs crassate and inferiorly tuberculate, the first six pairs with 
a large, fleshy sole. 

Description.—Body of medium size, about four times as long as broad, 
oblong, very abruptly narrowed anteriorly, truncate posteriorly. 

Vertex smooth, sulcus distinct; post-antennal sense organ very large, 
distinct from the antennal socket by less than half the diameter of the 
organ; post-antennal suture distinct; lateral margin subentire. 

Labrum with shallow emargination and three smail rounded teeth of 
moderate length; supralabral bristles very numerous. 

Antenne filiform, second joint longest; joints 2, 3, 4, 5, 6 subequal; 
olfactory cones four, arranged in a square. 

Mouth parts probably as in the genus Auledesmus. 

First segment three times as broad as long; anterior and posterior 
margins medianly straight and subparallel; lateral end rounded, the 
posterior corner broadly truncate, the anterior slightly so; the segment 
is much broader than the head, twice as long, and somewhat narrower 
than the exposed portion of the second segment. 

Segments smooth and shining, without markings. 

Lateral carine approximate, about one-fourth as wide as the body 
cavity, inserted half-way up; a fine raised margin broadest laterad, 
especially on poriferous and caudal segments. 

Below the carinze the posterior subsegments are finely and rather 
faintly striate longitudinally, somewhat prominent some distance above 
the insertion of the legs. 

Anterior subsegments smooth and shining, with faint, irregular, 
impressed lines. 

Supplementary margin short, longitudinally finely striate, not pecti- 
nate. 

Repugnatorial pores opening subdorsally in a large, deep, rounded 
depression of the outer slope of an intramarginal ridge of segments 5, 
(9,10, 13.13515, 16, 17,18, 19: 

Preanal segment very short; anal segment very short, the apical 
portion triangular, truncate at apex, and with four punctations there; 
twelve other punctations, ten located as in PI. IV, fig. 6, and two others 
lower down on the sides, below the level of the carine (PI. IV, fig. 7.) 

Anal valves with strongly elevated margins; two setigerous puncta- 
tions, the superior marginal, the inferior submarginal. . 

Preanal scale semielliptic, a broad, rounded, setigerous prominence 
on each side of the middle, which is not produced, but rather truneate. 

Sterna broad, and densely hirsute, except the first and last. 

Sternum of the fifth segment of male, with two large papilliform 
hirsute processes between the second pair of legs. 
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Sternum of segment 6 with two similar processes between the anterior 
pair of legs 

Sterna of post-genital segments of male with a stout, sharp, conical 
spine at the base of each leg, more pronounced on posterior segments 
and larger between the posterior pair of legs of each segment. 

Sternum of segment 15 not different from its neighbors. 

Legs of male crassate, hirsute, with long bristles, the joints in order 
of length 3, 2, 4, 5, 6, 1. 

Second legs of male with the coxe produced ventrad into a rounded- 
conic, Somewhat recurved process; genital opening on the median face 
of the coxa, at the base of the process. 

Seventh pair of legs with a broadly conic process on the apex of the 
inflated coxa, directed mesocephalad. 

Pregenital legs of male with the distal joint supplemented at apex 
by a cushion-like process as long as the very slender claw. 

Two distal joints of male legs roughened on the ventral face by 
papilliform tubercles, very large on postgenital legs. 

Male genitalia with a broad basal joint; second joint incurved at 
base, ungual portion subequal in length with the other, slender, 
straight, bifid at apex. 

This genus is remarkable in the number of secondary sexual charac- 
ters, rivaling Scytonotus in that sort of specialization. Like Scytonotus, 
it appears to be very distinct from the related genera, though in habit 
the resemblance to Aulodesmus is very striking. Approximations in 
habit between members of widely different families are, however, too 
numerous among Diplopoda to warrant the inference of affinity except 
from a combination of the more constant structural characters. To 
indicate such an agreement for the present genus is not easy, but in 
spite of the difference in pore formula in the numerous secondary 
sexual characters no genus suggests itself as having more in common 
with the present than Aulodesmus, agreeing as it does in habit, mouth 
parts, the small basal joint of the male genitalia, and in the tubercu- 
lation and membranous sole of the anterior male legs. 

In this genus the first segment is much more rounded laterally than 
in Aulodesmus, being without an apparent angle; the whole segment is 
more convex, making the ends more decurved; it 1s narrower in com- 
parison with the second segment. It is, furthermore, not subemargi- 
nate toward the ends, as in Aulodesmus. 

The greater convexity is shared by the entire body, which has the 
dorsum morearched and the carinz more depressed than in A ulodesmus. 


MARPTODESMUS CHANLERI, new species. 


(PIS, ags-1—10") 


Vertex smooth and shining, sulcus transversely rugulose, not deeply; 
postantennal depression subvertically rugulose near the lateral margin. 
Clypeus smooth and shining, a sharp, oblique depression parallel to 
the lateral margin, halfway between the margin and the antennal 
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sockets; below, a few scattering bristles, gradually longer; supralabral 
bristles long and very numerous, a crowded row next the margin, other- 
wise without apparent arrangement. 

Antenne sparingly hirsute, the distal joints moderately so; basal 
joint bulbous, the others, except the last, obconic, with equal diameters; 
length 4.5 mm.;.diameter, 0.25 mm.; length of second joint, 0.8 mm. 

Mentum, stipes, and lingual lamin densely hirsute with short hairs- 
except distally; stipes and laminz with long bristles along the margin. 

First segment smooth and shining, a slight transverse depression in 
front of the middle; lateral ends with a fine raised margin. Medianly 
the segment is slightly and broadly emarginate. 

Subsequent segments like the first, slightly broader and longer to 
the fifth; surface smooth and shining, very finely and regularly reticu- 
late; areolate under sufficient magnifying power. 

Lateral carine irregularly rugulose inside the raised margin, more 
especially on posterior segments; on the first four segments the pos- 
terior margin is curved forward, while on subsequent segments it is 
turned more and more caudad and produced into a conical point until 
the projection of the eighteenth segment exceeds the nineteenth seg- 
ment in length (see Pl. IV, fig. 6). 

Posterior segments with scattering longitudinal wrinkles above, the 
submarginal wrinkles more pronounced. 

Anal segment above irregularly rugulose transversely; setigerous 
punctations very inconspicuous. No sete were found, though their 
absence is probably accidental. 

Anal valves not inflated, vertically rugose, the margins thick, raised, 
but not so strongly compressed as to be bounded by a definite furrow. 

Preanal scale very thick, somewhat rugulose on the edge, mostly 
smooth and shining. 

Sterna, especially the posterior, densely hirsute with fine, long hairs. 

Processes of the sternum of the fifth segment of males straight, erect 
subspatulate, flattened cephalo-caudad, armed at base with a few long, 
divergent bristles; naked and nearly smooth distad. 

Processes of the sixth segment similar in shape, armed with long 
bristles on their inner faces, otherwise naked; in size they are slightly 
larger than those of the fifth segment. 

Legs of male crassate, more or less densely hirsute with very long 
hairs. 

Coxe of first pair of male legs approximate, moderately hirsute 
distad. Coxie of second male legs somewhat separated, conically pro- 
duced ventrad, and with irregular prominences caudad; naked except a 
few long bristles. Coxe of third and subsequent legs widely separated, 
more or less hirsute. Coxe of seventh legs of males prominent mesad, 
especially the anterior corner; these prominences, with the processes 
from the sternum, give protection to the genitalia. 

Pregenital legs of male with the claw much reduced, and a white 
membranous or fleshy sole projecting nearly as far as the claw. This is 
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doubtless to assist in grasping the female; the same contrivance is 
found among the smooth lulide. 
Postgenital legs of males with coarse, rounded, chitinous tubercles on 


the inner face of the apical joint; smaller tubercles also on the sub- 


apical joint. 

Male genitalia simple, the basal joint very small, almost hidden under 
the expanded reniform base of the apical, which is densely hirsute on 
its median face, and has some especially long bristles at the base of 
the ungual portion. This last is bifid nearly half its length, the divi- 
sions subequal, one strongly falcate, the other oblique and less faleate. 

Color in alcohol a faded light brown, the carine and ends of the 
anterior segments whitish. The posterior median part of each seg- 
ment is lighter than the rest, except the carine, and the anterior part 
of the animal is lighter than the posterior. Legs and antennz also 
light brown. 

Length, 24 mm.; width, 6 mm. 

Locality.—Tana River, East Africa. 

Type.—One mature male in the National Museum collection. 


SYNOPSIS OF AFRICAN GENERA OF STRONGYLOSOMATID2, 


Legs 4-6 of male with the third joint crassate and enlarged below into a distinct 
tuberculoid process: Genus Cnemodesmus, type C. thysanopus (Cook and Collins). 
Ehirdsjombof male legs not specially modified. >... ..--2... 2.2 os-200 osc ccc eo ces 


Dorsum slightly convex, the suture crenulate, carine well developed, all sharply 
produced at the posterior corners; legs and antennx short; sterna broad, all un- 
armed: Genus Orthomorpha, type O. coarctata (Saussure). 

Dorsum strongly convex, the suture not crenulate, carine inconspicuous, not pro- 
duced except on a few subterminal segments; legs and antenne long and slender; 
sterna narrow, especially the posterior of each segment of males; anterior sternum 
of fifth segment with one or two spinose processes. ............ 2-2. ---------- eee nee 


Males slender and with long antennex and legs; females robust, antennz and legs 
much shorter; sterna unarmed or slightly prominent, sternum of the fourth pair of 
legs with two distinct conic spines; cox of last pair of legs separated at base by at 
least the thickness of a leg; carine of all the segments distinct, slightly produced 
beyond the posterior margin on “posterior segments: Genus Habrodesmus, type H. 
lotus. 

Males and females subequal, both with very long legs and antennw; sterna, espe- 
cially the posterior of each segment, armed at the base of each leg with a distinct 
conic spine; sternum of fourth legs with a stout process, bidentate at apex; coxe 
of last pair of legs almost in contact at base; carine represented by rounded eleva- 
tions, not produced; those of segments 3, 4, 6, 8, 11, and 14 indicated only by the supe- 
rior impressed line: Genus Scolodesmus, type S. grallator. 


Proc. N. M. $ 7 
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HABRODESMUS HARTMANNI (Peters). 


Strongylosoma hartmanni, PETERS, Monatsber. d. K. Preuss. Akad. d. Wiss. zu 
Berlin, p. 534, 1864. 

‘‘ This beautiful species is, as regards the habit, the form of the carina, 
and the great length of the antennz and legs, very close to 8. aculea- 
tum, but is distinct in the coloration. Head, the middle of the first and 
the greater part of the remaining segments reddish-brown or blackish- 
brown; the margin of the first segment, the posterior margin of the 
following segments, the carinz, two spots on the anterior subsegments, 
and the apex of the last segment ocher yellow; antennz dark brown, 
yellow at the articulations; legs and ventral surface grayish-brown.” 
(Peters.) 

Length, 27 mm.; width, 2.3 mm. 

Locality—Sennar. Three specimens in the Berlin Museum collected 
by Dr. Hartmann. 

The following notes were made on the type specimens: 

Closely related to the type of the genus. Segments with posterior 
broad yellow band and distinct transverse furrow. 

Sterna of posterior legs of each segment with conical spines. 

Antenne rather long, but not so much as in Scolodesmus. 

Genitalia ending in a spiral curve, but the point blunt and rounded. 


HABRODESMUS ACULEATUS (Peters). 
(Pl. V, figs. 6, 7.) 
Strongylosoma aculeatum, PETERS, Monatsber. d. K. Preuss. Akad. d. Wiss. zu 
Berlin, p. 81, 1885. 
Antenne long. 
Lateral carine triangular, reflexed, acute at posterior corner. Last 
segment rostriform. 
Legs long, the third joint almost twice as long as the first and second 
taken together. 
Color: head, antennz, and dorsum vinaceo-fuscous; legs, venter, and 
the apices of the carine, pale yellow. 
Segments, 20; pairs of legs, 31 (the three anterior segments with a 
single pair each). 
| Length of female, 25 mm.; antenne, 4.5 mm.; last legs, 6.3 mm.; 
width of head, 2.2 mm.; width of body, 2.7 mm. 
Locality—Terra Boror, 18° south latitude. The type specimen is 
dried; it has the inferior carine and transverse dorsal sulcus distinct, 
and the last segment much projecting. 


> 
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ANALYTICAL KEY TO THE GENERA OF OXYDESMIDZA, 


Dorsum densely beset with several (5 to 6) transverse rows of coarse granules: 
Genus Scytodesmus, type S. kribi, Berlin Museum, 

Dorsum nearly smooth, finely granular, or with three rows of polygonal areas, 
each with a large tubercle or granule in the middle.........--. 2.222... 22. eee eee 


First three or four segments with one or more large tubercles or processes froin 
the middle of the posterior margin: Genus Orodesmus, type O. forceps, British 
Museum. 

Granules of third and fourth segments, if present, not conspicuously enlarged or 
coalesced into a process ..---. Bee als / Vas ee eine ie oie iot aia che antic Meine tee ei eatt ome 


Posterior subsegments faintly rugulose, apparently smooth and shining; no 
tubercles or granules; no trace of a transverse furrow: Genus Mimodesmus, type M. 
parallelus, Berlin Museum. 

Posterior subsegments either tuberculate or granulate, and with a distinct trans- 
WET SOVRUNDO WVxrerete letra oa Serer taser ce emuonyat No avs ie iainrsielnalnie eee e uc inibicecbeeeit winnie eee eae 


Apexof last segment broad, rounded, faintly emarginate, not exceeded by mar- 
ginal tubercles: Genus Oxydesmus, type O. flavomarginatus, Berlin Museum. 

Apex of last segment narrow, included in a distinct sinus between the posterior 
AE Olsmtake inal bUDOECLOS ccicsstoscs cise snclse sc ccs ces scee sacs Secs ecws cossine ceseee 


Carine not distinctly margined, the pores located in a distinct depression, not in 
a bead-like, poriferous marginal callus: Genus Jsodesmus, type I. immarginatus. 

Carinx distinctly margined, especially cephalad, and with a bead-like, poriferous 
EAT LAM ae CaS resp eye een erareyac ta sce lave aeiere eats ele tere are wias. omit tn doc eee ced oteeeeme 


Fourth segment slightly, though distinctly, narrower than the third and fifth; 
carine coarsely dentate along the posterior margin, somewhat areate dorsally: 
Genus Anisodesmus, type A. cerasinus. 

Fourth segment equal to the others; carine entire, not areate: Genus Tylodesmus, 
type T. crassipes. 


ORODESMUS,' new genus. 


Oxydesmus, pro parte, of KARSH and PorRAT, 

Diagnosis.—Body moderately large. 

Antenne with four olfactory cones. 

Segments dorsally granular-rugose, with three transverse rows of 
tubercles. 

Segments 1-4 with some of the middle tubercles hypertrophied. 

Lateral carine large, thin, more or less dentate at the lateral edge. 

Repugnatorial pores 11, dorsal on the outer slope of the intra- 
marginal ridge of segments 5, 7, 9, 10, 12, 13, 15-19. 

Penultimate segment exceeding segment 18, 

Last segment broad, subquadrate, the apex strongly dentate; supe- 
rior lateral tubercle very large. 

Sterna without spines, ridges, or processes. 

Male legs somewhat crassate. 

Male genitalia not flexed, free. 


‘The name alludes to the dorsal prominences. 
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Description.—Body moderately large, about five times as long as 
broad, broadest about the fifth segment, tapering very gradually caudad, 
cavity circular. 

Vertex prominent, rough; suleus very deep. 

Antenne scarcely clavate; third joint nearly as long as second; 
joints in order of length 6, 2, 3, 4=5, 1, 7. 

Mouth parts probably as in Oxydesmus. 

First segment subcrescentic (shorter than in Oxydesmus), much 
broader than the head and slightly narrower than the second segment, 
with three transverse rows of distinct tubercles. 

Segments with dorsal surface granular rugose; three transverse rows 
of conic tubercles, each (except on some anterior segments) located in a 
distinct area. Posterior row of areas oblong, the others rounded or 
subsquare. 

Segments 1-4 with the two middle tubercles of the last row coalesced 
and hypertrophied into a large conic process bifid at apex, the neigh- 
boring granules sharing more or less in the elevation. 

Lateral carine thin, inserted about three-quarters up, in width equal 
to about one-half the body cavity; anterior carine curved somewhat 
forward, the posterior with the corners more and more produced 
ecaudad. Margin more or less distinctly dentate or sinuate, with a dis- | 
tinet intramarginal ridge. | 

Repugnatorial pores opening dorsally in a depression between the 
margin and the intramarginal ridge of segments 5, 7, 9, 10, 12,15, — 
15-19, surrounded by a fine raised rim. | 

Below the carinz the posterior subsegments are more or less tuber- 
culate along the margins and prominent above the insertion of the legs. 

Anterior subsegments finely coriaceous. 

Supplementary margin long, membranous, very finely striate longi- 
tudinally, not pectinate. 

Last segment rugose on its posterior portion, which is broad and 
subquadrate; with three setigerous tubercles along the margin on each 
side of the truncate, minutely dentate apex. Two dorsal setigerous 
tubercles, two apical and two subapical. The lateral setigerous tuber- 
cles large, conic, especially the superior, which has the appearance of 
a carina. 

Anal valves with two setigerous tubercles, the upper placed on the 
raised margin, the lower somewhat removed from it. 

Preanal scale broadly triangular, with a prominent setigerous 
tubercle on each side near the apex. 

Second pair of legs of male with the coxz somewhat produced 
medianly. 

Male genitalia rising from a small aperture; basal joint small, hirsute; 
apical portion large, twisted, complex, not inserted under the edge of 
the aperture as in Oxydesmus. 

Segments of adult, 20. 
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Locality—East coast of Tropical Africa. 

This genus has evident affinity with Oxydesmus; it may also be said 
that the two genera are more related to each other than either is to any 
third. They are, however, easily distinguishable by the curious proc- 
esses of the first four segments of Orodesmus, the shape of its last 
segment, and the altogether different type of male genitalia, not to 
mention many minor or quantitative distinctions. 

All the East African species described under Oxydesmus seem to 
have their affinities here rather than with the true Oxydesmi of the 
west coast. 

ORODESMUS FORCEPS, new species. 


(Pl. IV, figs. 13-16.) 


Vertex prominent, rugose, with a very deep sulcus. 

Antenne scarcely clavate, sixth jot thickest; when the animal is 
extended the antenne reach to the fourth segment. 

First segment broadly emarginate in the middle posteriorly, and on 
cach side of the middle anteriorly. 

Segments 1-4 with the two middle granules of the posterior row 
coalesced and developed into a high conic process slightly bifid at apex. 
This process is inconspicuous on the first segment and largest on the 
fourth. Posterior part of fifth segment slightly more elevated than the 
following, the granules on each side and in front of the process par- 
taking more or less in the elevation. 

Segments with their dorsal surface finely rugulose, the impressed 
lines between the areas distinct. 

Lateral carine sinuate denticulate, with a prominent intramarginal 
ridge, sinuate opposite the pores, straight on other segments. 

Repugnatorial pores on the outer slope of the ridge, not facing 
directly upward. 

Last segment somewhat transversely rugose above, the superior 
lateral tubercles increased into along spine. Marginal tubercles prom- 
inent, the anterior acute, the second broad, the third not so near the 
margin as in the following species, projecting obliquely upward. Dor- 
sal tubercles slightiy behind a line which would connect the two ante- 
rior marginal. Apex medianly emarginate, bipunctate; two subapical 
setigerous punctations. 

Preanal scale triangular, on each side of apex a rounded tubercle. 

Male genitalia viewed from below appearing difform and contorted; 
an elevated narrow ridge on the inner side apically is impressed with 
transverse lines; lower down it crosses to the other side (Pl. IV, fig. 13). 
A side view shows (P1.1V, figs. 14, 15) small basal and apical joints, with 
the ungual portion slender and pedicel-like below, bearing a somewhat 
dumb-bell-shaped structure with along curved spine projecting ventrad 
(or cephalad) and the apical end deeply excavate, the ends connivent, 
resembling a pair of forceps, whence the specific name. 
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Color very dark wine-red, slightly paler on the posterior part of the 
segments and carine. 

Length, 42 mm.; greatest width, 8 mm. 

Locality.—East Africa. One male specimen in the British Museum, 

This species, rather than the following, is made the type of the 
new genus because the male is known. The two species are, however, 
closely related. From the above description some minor details are 
wanting which have been supplied in the case of the next species. 
In most of these the two species are more probably alike than different, 
but careful comparisons could not be made, for the descriptions were 
not made with both specimens at hand. 





ORODESMUS BICOLOR, new species. 
(Pl. V, figs. 8-14.) 


Vertex without hairs, very prominent, densely rugose, the wrinkles 
somewhat longitudinal, below irregular and gradually becoming obso- 
lete. A very deep and broad sulcus, the sides of which are rugose like 
the neighboring surface. Above and outside of the antennal sockets 
is a large oblique depression, in which the wrinkles are coarser, but not 
so dense. Post-antennal organ prominent, with a raised margin. 

Clypeus shining and nearly smooth, very sparsely hirsute below, ex- 
cept just above the labrum, where a transverse furrow contains a row 
of hairs. A broad, rather deep, obliquely oval depression subparallel 
to the margin below and laterad from antennal sockets. 

Labrum with a moderately deep three-toothed emargination, above 
which is a distinet transverse furrow with a row of very numerous, 
fine, decurved bristles. 

Antenne wanting. 

Stipes of gnathochilarium hirsute with long hairs along the anterior 
and lateral margins. 

First segment suberescentic; medianly convex anteriorly and broadly 
emarginate on each side of the convexity; anterior corners broadly 
rounded, the posterior pointed, slightly less than a right angle. Lat- 
eral margins with three broad, rather indistinct teeth. Surface of seg- 
ment granular rugulose, with three transverse rows each of four pointed 
conic tubercles, the surface about each somewhat elevated, but not 
divided into areas. The tubercles are confined to the middle of the 
segment, not extending to the carine; the first row, close to the anterior 
margin, is nearly straight, the tubercles close together, at equal dis- 
tances, with the middle ones somewhat larger and slightly farther ahead 
than the others. The second row has the tubercles much wider apart, 
at equal distances, with the middle ones considerably ahead of the 
others, but not noticeably larger. The posterior row, close to the pos- 
terior margin, is Somewhat shorter than the anterior, the two middle 
tubercles very close together, very much the largest of the segment, 
and somewhat behind those of the same row. Near the end of the 
Carine is a well-pronounced ridge, starting from the posterior corner, 
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regularly curved, anteriorly diverging from the margin. Around the 
entire segment is a well-defined, raised margin, broadest in front and 
broken into small, irregular teeth behind. 

Second segment somewhat broader and much shorter than the first, 
subsimilar in general shape except that it is deeply and broadly emar- 
ginate in front instead of convex. There are three transverse rows, 
each of six tubercles, the two middle ones of the posterior row very 
close together, coalesced, forming a large subpyramidal apically bifid 
process. The middle tubercles of the second row are also close together, 
somewhat enlarged and forming a part of the large process, as do also 
the pair of tubercles of the third row neighboring to the middle ones. 
The raised margin of the segment is carried up on the process, leaving 
a somewhat concave posterior face below it. 

Third segment slightly longer than the second, the process consider- 
ably larger, the two middle tubercles of the posterior row forming the 
apex, the next pair projecting about half way down the sides. 

Fourth segment siightly longer than the third, the process somewhat 
smaller, about as high as that of the second segment, but broader. 

Fifth segment noticeably longer than the fourth, the process entirely 
disappeared, the four middle tubercles of the last row equal and at 
equal distances, with an evident transverse sulcus in front. All the 
tubercles of this segment located in subquadrate or hexagonal areas 
more or less defined by furrows. A tendency to areation is also appar- 
ent in the preceding segments, but the difference between this and 
the fourth segment is very abrupt. 

Subsequent segments similar; the tubercles becoming more numer- 
ous (8-12 in a row) and less elevated in middle segments, and again 
more prominent on the latter segments, especially along the posterior 
margin. 

Penultimate segment with a row of ten sharp, conic, papilliform 
tubercles projecting upward and backward from its posterior margin. 
Surface of this and preceding segments more coarsely uneven than on 
middle segments, but still shining. 

Lateral carine with three rather obscure teeth on segments 1-5; after 
that with three or four teeth. Intramarginal ridge gradually closer 
to the margin, until it becomes nearly obsolete on segments 11 and 14. 
On poriferous segments, however, it remains distinct, more or less are- 
uate opposite the pore; posterior corner of carina thickened, especially 
on posterior segments. 

Repugnatorial pores on anterior segments located slightly behind 
the middle of the segment, nearer to the ridge than to the margin; on 
posterior segments the pores are gradually farther back, and in a deeper 
and deeper depression midway between the ridge and lateral margin. 

Below the carine the segments are irregularly rugulose, becom- 
ing granular, coarsely tuberculate along both margins of the subseg- 
ment below; prominent above the insertion of the legs, and with two 
large long-pointed tuberculate processes, the anterior larger, directed 
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obliquely ventro-cephalad. On posterior segments these processes 
nearly disappear, the tubercles being smaller and smaller and confined 
to a row along each margin, the posterior row extending nearly up to 
the carina. 

Anterior subsegments apparently smooth, but not shining; very 
minutely punctate-coriaceous, with occasional indistinct longitudinal 
striz. : 

Supplementary margin rather long, especially on middle segments, 
rather firm, faintly striate, not pectinate. 

Last segment above anteriorly like the anterior subsegments, the 
projecting posterior portion separated by a gentle transverse depres- 
sion or constriction, densely rugose, with eight well-pronounced tuber- 
cles, two on the upper surface and three along the margin on each side 
of the apex. The dorsal tubercles nearly on a transverse line between 
the posterior pair of marginal. The posterior pair of marginal tuber- 
cles directed somewhat upward. The apex itself is truncate, minutely 
four-dentate, or rather notched in the middle, and with a piliferous 
punctation on either side. <A pair of subapical punctations somewhat 
farther apart than the apical, as in the species of Oxrydesmus. On each 
side, below the level of the carine, two large, conic, setigerous tubercles, 
the superior larger, appearing like a carina to the last segment. 

Anal valves moderately convex, with moderately elevated, but not 
compressed margins; the superior setigerous tubercle located on the 
margin about five-sixths of the way to the top; inferior tubercle rather 
distant from the margin about half way up. Surface of the valves 
irregularly or subvertically rugose, especially in the more depressed 
portions. 

Preanai scale broadly triangular, thickened, with a prominent conic 
tubercle on each side, near the rounded apex, and not exceeding it. 
Surface very finely rugulose. 

Sterna smooth and shining, only impressed between the legs of either 
side. 

Color in alcohol dark vinous red, alternating with obscure pinkish. 
Head very dark vinous, nearly black, a spot above the antenna, and 
the labral region yellowish. Anterior segments somewhat lighter than 
the head, the carinie and posterior crests reddish and yellowish. These 
median lighter spots become gradually broader, until near the middle of 
the body they unite with the yellow of the carine, so that the posterior 
subsegment is yellow, irregularly infused, and stained with various 
shades of vinous along its anterior margin, and especially at the base of 
the carine. The carinze also have a very narrow margin of vinous not 
so dark as that of the dorsum; anterior subsegments uniformly dark 
vinous. Posterior segments merely reddish, darker than the middle. 
Posterior half of last segmentred. Anal valves very dark, preanal scale 
somewhat lighter, ventral surface and legs vinous-red, lighter than 
above. 
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Legs of female (PI. V, fig. 11) proportioned as in Oxydesmus; basal 


joints scarcely hirsute, the last joint densely so. 


Length, about 35 mm.; width, 7 mm. 
Locality.—Tana River, East Africa. 
Type.—National Museum collection, obtained by Mr. Chanler; one 
female specimen. 
; ORODESMUS UNICOLOR, new species. 


(Pl. VI, Figs. 8-10.) 


Intermediate between O. mastophorus and O. bicolor, more nearly 
related to the latter, with the description of which as here given it 
coincides, except in the following characters. 

First segment with anterior tubercles smaller and farther apart 
than in Plate V, fig.12. Median tubercles of posterior row not so large 
and not coalesced. 

Second and third segments also with median tubercles not coalesced ; 
those of the middle (longitudinal) row larger than in fig. 12; the three 
median tubercles on each side, as in mastophorus, united into a longitu- 
dinal ridge, but separated medianly, though not so widely as in masto- 
phorus. 

Fourth and succeeding segments with the tubercles gradually smaller, 
the median not specially enlarged or coalesced. 

Segments with the three rows of dorsal areas very distinct, the sur- 
face of the areas coarsely granular rugose, much more than in O. bicolor; 
tubercles also somewhat more prominent. 

Below the carine the tubercles are much as in Plate V, fig. 9; the 
process somewhat larger, but the individual tubercles less numerous 
and not so long. 

Posterior segments with the lateral margins distinctly narrower than 
in Plate V, fig. 13, and the pore much closer to the edge. 

Preanal scale with median process shorter than in mastophorus. 

Color of dry specimen light dirty brownish with a pinkish tinge, 
very distinct on the carine and posterior segments; legs, head, and 
antennie also pinkish. 

Animal with more of the aspect of O. mastophorus than of O, bicolor ; 
dorsum less arched than in QO. bicolor; about the same as in O. mas- 
tophorus. 

Length, 38 mm.; width, 6 mm. 

Locality—A female specimen from Mombassa, one of the types of 
0. mastophorus, Gerstiicker, as is noted under that species. The pinned 
specimen is in the Berlin Museum. 


ORODESMUS MASTOPHORUS (Gerstacker). 
(Pl. VI, figs. 12-15.) 
Polydesmus mastophorus, GERSTACKER, Decken’s Reise, p. 517, 1873. 
Polydesmus (Oxydesmus) mastophorus, Karscu, Troschel’s Archiv, p. 45, 1881. 
Vertex with deep sulcus, on each side along the first segment rugose, 
Antenne slender. 
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First segment short, slightly bisinuate in front, more strongly tri- 
sinuate behind; posteriorly broader, the posterior corners sharply 
pointed and decurved; submarginal ridge like that of the following 
segments, its interior edge sharply defined. 

First four segments: the tubercles lying along the median line are 
very different from the others, which appear small and irregularly dis- 
tributed, and are conspicuously large and arranged in two longitudinal 
rows, three (tubercles) in each row. Those of the first segment are 
lower and isolated, those of the two following coalesce into two dentate 
ridges, those of the fourth segment highest. 

Subsequent segments ornamented with three transverse regular rows 
of tubercles; those of the posterior row more mammilliform, higher, and 
the remainder of the surface finely granulated. 

Lateral carine projecting above the lateral middle of the body, dis- 
tinctly, though not strongly ascending, slightly higher caudad; the 
margins usually with five or six teeth; the first and second segments 
with three sharp teeth, the third with four; posterior corner on middle 
segments slightly angled, on the three segments next to the last with a 
gradually more prominent dentiform process. 

Last segment above granular rugulose, posteriorly with a quadran- 
gular process, rounded at apex, and on each side with three teeth, 
notched between; above, on each side, a wart-like tubercle. 

Preanal scale with two blunt-conic setiferous tubercles; between 
them a shorter process. : 

Color reddish-brown, the tubercles ferruginous or yellowish; margin 
of carinz yellow or light ferruginous. Clypeus on either -side ferrugi- 
nous in the middle, with a broader yellow margin; ventral surface ferru- 
ginous. Antenne ferruginous, the apex brownish. Legs ferruginous 
yellow. 

Length, 44-47 mm.; width, 64-63 mm. 

Locality.—Two female specimens from Mombassa. 

The types of this species are dried specimens, preserved in the Berlin 
Museum, belonging to two distinct species. The following notes were 
based on the specimen, to which Gerstiicker evidently gave the most 
of his attention, and which was the subject of his plate. The other 
species is here described as O. wnicolor: 

Vertex prominent hirsute, granular rugose. 

Clypeus, as described for bicolor, rather smooth, hirsute, especially 
below. 

First segment shaped as in PI. V, fig. 12, but more emarginate pos- 
teriorly toward the lateral corners; tubercles in three rows, stronger 
than in fig. 12, especially the median. Rows 4, 6, 6, situated somewhat 
as in fig. 12, but the median tubercles wide apart; also those of pos- 
terior row, which are large, conico-papilliform. Margin more coarsely 
dentate than in O. bicolor. 

Second and third segments also with all the median tubercles wide 
apart, much larger than the others, the posterior largest, and all three 
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united into a longitudinal dentate ridge. On the third segment the 
tubercles of posterior row next the median ones also very large, but 
showing no tendency to coalesce with the others, 

Fourth segment with tubercles abruptly smaller and showing no 
tendency to coalesce; tubercles, however, larger than on succeeding 
segments. 

Posterior row of tubercles stronger than the others, but all very 
distinct. 

Pores, especially on anterior segments, facing almost directly laterad. 

Length of type specimen, 42 mm.; width, 6.5 mm. 

The habit of this species is quite distinct from all the others by rea- 
son of the square carinz and the stronger marginal teeth. Gerstiicker’s 
figure gives a rather correct idea of the general effect. 


ORODESMUS PECTINATUS (Karsch). 
CRI Vitshion 2 Oe le Vale tio sik) 


Oeon) 

Polydesmus (Oxydesmus) pectinatus, KaRscH, Troschel’s Archiv, 1881, pp. 36, 46. 

Vertex strongly rugose. 

Segments nearly flat, above with two rather deep transverse furrows; 
obsolete on segments 1-4, each segment with three rows of granule- 
bearing areas, the posterior row armed with seven to nine acute 
tubercles. 

Fourth segment sparsely covered with irregularly arranged granules; 
in the middle of the posterior margin armed with a somewhat flattened, 
six-toothed, comb-like process, yellow in color and equal in length to 
the fifth segment; the two outer teeth of process shorter. 

Lateral carine wing-like; those of segments 1 and 2 with margin 
oblique, three-toothed; segment 4 four-toothed; subsequent segments 
six-toothed. 

Color of head and segments dorsally black; carinz yellow (in alco- 
hol); autenne and feet pale. 

Length, 43 mm. 

Locality.—W ito, East Africa. One female, collected by Dr. Fischer. 
Type in the Berlin Museum. 

This species is strikingly distinct from all others yet known in the 
possession of the remarkable process of the third segment. So pecul- 
iar a structure did this appear that I suspected that it was abnormal. 
An examination of the type and only extant specimen at Berlin shows 
that there is no ground for such a supposition. The following notes 
were made on the type specimen: 

First segment shaped like Plate V, fig. 12 (0. bicolor), the tubercles 
similarly arranged, but with four in the middle row and eight in the 
last; none especially enlarged or coalesced. Anterior raised margin 
very distinct. 

Second segment also without special modification, except that the 
median tubercles of the last two rows are slightly larger than the 
others. 
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Third segment with the median six tubercles of the last row and the 
median two of the middle row coalesced into a large, horizontal dentate 
and fluted process, projecting caudad, and entirely covering the median 
part of the fourth segment. The lateral tubercles of the process small. 

Fourth segment normal, as far as can be seen under the process (the 
specimen is dry). 

Remainder of body resembling O. mastophorus, but the dorsum less 
convex and smoother, the tubercles smaller and more broadly conic; 
the surface of the areas only faintly granular; marginal teeth usually 
four instead of six, asin O. mastophorus. Anterior marginal tooth larg- 
est and most prominent. 

Last segment of type with apex injured. 

Length, 40 mm.; width, 6.75 mm. 


ORODESMUS FISCHERI (Karsch). 
CES Wir tiescrca)) 
Polydesmus (Oxydesmus) fischeri, KARSCH, Ber. iiber d. Naturh. Museum z. Ham- 
burg, p. 133, 1884. 

Segments 1-3 armed with coarse granules, larger toward the middle, 
especially the two median. 

Segments dorsally divided into three transverse rows of tubercu- 
liferous areas. 

Lateral carinze with the anterior corners rounded, the lateral margin 
subdenticulate. 

Male genitalium twisted, forked somewhat above the middle of its 
length; the inner fork apically faintly notched, broad and lamellar; the 
outer apically notched and terminating in a long, thin, pointed, strongly 
curved hook. 

Color black, the carine margined with yellow, each segment with a 
yellow transverse spot on the middle of the posterior margin; last seg- 
ment black. On the middle segments the yellow spot covers the four 
middle azeas of the two posterior rows. On the anterior segments the 
spot covers only two adjacent areas; on the first segment only the pos- 
terior areas, on the second and third segments two from all three rows 
are yellow. 

Length of adult male, 54 mm. 

Locality.—Massai Land, collected by Dr. Fischer. 

“This beautiful East African species belongs to the same group as 
effulgens, Karsch, also East African, and is to be distinguished from that 
species by its greater length and proportional breadth. The anterior 
corners of the carine are rounded in O, fischeri, and distinctly pointed 
in O.effulgens. Last segment black in O. fischeri, yellow in O. effulgens: 
While in 0. effulgens the yellow color is continuous from the under side 
of the carine over the entire ventral surface, in O. fischeri the under 
side of the carine is black, and only the anterior margin is yellowish, 
as far as the legs extend.” (Karsch.) 
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Of all the species here referred to Orodesmus, the present seems to 
be most nearly related to the West African genus Oxydesmus, and more 
especially to Oxydesmus togoensis, an undescribed form differing from 
the other West African species in the greater proportional width and 
the tendency toward enlargement manifested by the tubercles of the 
anterior segments. The coloration is also similar to that of O. fischeri. 
The specimen belongs to the Berlin Museum. 


ORODESMUS EFFULGENS (Karsch). 


(BIW) hig: as) 
Polydesmus (Oxydesmus) effulgens, KARSCH, Troschel’s Archiv, 1881, pp. 36, 46. 


Vertex strongly rugose. 

First segment anteriorly rounded. Segments having the appearance 
above of transverse oblong rectangles convex in the middle, each 
marked with three transverse rows of eight subquadrate areas, each 
armed with a tubercle in the middle; tubercles of the anterior and 
middle rows (located somewhat behind the middle) rounded, those of 
the posterior row tooth-like, directed caudad, situated on the posterior 
margin of the segments. 

Lateral carine wing-like, armed in the middle with a low tubercle. 

Last segment armed with up to four lateral denticules. 

Color black or fuscous-brown, the carinze and four median areas of 
the middle row yellow. 

Length, about 53 min. 

Locality— Maid, Somali Land, East Africa, altitude 2,000 feet. Spec- 
imens of both sexes collected by Hildebrandt and preserved in the 
Berlin Museum. 


EXPLANATION OF PLATES. 
PEATE UI 


Astrodesmus stellifer. 


Fig. 1, Third leg of male. 

2. Thirteenth leg of male. 

3. Thirty-first leg of male. 

4-7. Views of male genitalium. 

8. Male genitalia in situ; also the ventral part of the sixth segment. 

9. Male genitalium, side view, drawn from a specimen in the British Museum. 
10. Anterior view of the sternum of the sixth segment, showing the peculiar 

median process and two basal joints of the legs. 
11. Posterior view of the process mentioned. 


Aulodesmus laxus. 


12, Genitalium, median view, after Karsch. 
13. Same, lateral view, after Karsch. 
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16. 
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. Genitalium, lateral view. 
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Astrodesmus stellifer. 


. Dorsal view of first three segments. 

. Subdiagrammatic cross section of a segment. 
. Dorsal view of the last three segments. 

. Lateral view of same. 


Preanal scale. 


. Gnathochilarium, including hypostoma. 

. Plan of the eighth joint of an antenna. 

. Last three joints of an antenna. 

. Ventral view of the fourteenth and fifteenth segments of male, showing the 


process of the fifteenth and the corresponding depression of the fourteenth. 


Aulodesmus oxygonus. 


Sixth and seventh segments, ventral view, after Peters. 
Fifteenth segment, ventral view, after Peters. 
Posterior view of a segment, after Karsch. 

Male genitalium, lateral view, after Peters. 

Curve of the tooth of same, ventral view, after Karsch. 


Tycodesmus falcatus. 


Genitalium, ventral view, after Karsch. 
Same, median view, after Karsch. 


Aulodesmus mossambicus. 


Posterior view of segment, after Peters. 


PLATE IY. 


Marptodesmus chanleri. 


. Dorsal view of head and first three segments. 
. Antenna. 
. Fifteenth leg of male, anterior view. 


Third leg of male, posterior view. 

End of last joint of same, more magnified, anterior view. 
Last five segments, dorsal view. 

Last four segments, lateral view. 


. Preanal scale. 
. Male genitalia in situ and ventral parts of sixth and seventh segments, 
. arora view of male genitalium, more magnified. 


Astrodesmus luridus. 


. Genitalium, lateral view. 
. Same, ventral view. 


Orodesmus forceps. 


Male genitalia, in situ. 


14,15. Lateral views of male genitalia, more magnified. 


16. 


Last three segments, more magnified. 
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PLATE V. 


Orodesmus effulgens. 


Fig. 1. Male genitalium, after Karsch. 
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Orodesmus pectinatus. 
Third and fourth segments, after Karsch. 


Orodesmus fischeri. 


. Male genitalium, after Karsch. 
. Same, apex of slender arm. 


Orthomorpha vicaria, 


. Male genitalium, after Karsch. 


Habrodesmus aculeatus. 


Lateral view of three segments. 
Last segment, ventral view. 


Orodesmus bicolor. 


. Posterior outline view of third segment. 


Posterior outline view of one of the middle segments. 
Lateral view of last two segments. 

Normal leg of female. 

Head and first two segments, dorsal view. 

Last three segments, dorsal view. 

Last segment, ventral view. 


PEATE, Vil. 


(Drawn from type specimens in the Berlin Museum. ) 


Aulodesmus mossambicus. 


. Last three segments, dorsal view. 
. Male genitalium, lateral view. 
. Same, median aspect, the anterior side toward the right. 


Aulodesmus oxygonus. 


. Last three segments, dorsal view. 

. Male genitalium, lateral view. 

. Same, median view, the anterior side toward the left. 
. Apex of process of sixth segment. 


Orodesmus unicolor. 


8. Last segment and part of penultimate, dorsal view. 


10. 


11. 


Parts of tenth and eleventh segments, showing sculpture and location of 


pores. 
First three segments, dorsal view. 


Orodesmus pectinatus. 
Segments 2-4, dorsal view, showing remarkable process of the third segment. 


Orodesmus mastophorus. 


. Antenna. 
13. 
14, 
Gy 


Tenth and eleventh segments, dorsal view. 
Last segment and part of the penultimate, dorsal view. 


Preanal scale. 
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SPECIES OF DIPLOPODA FROM EAST AFRICA 


Frias. 1-11. Astrodesmus stellifer 
Fias. 12,13. Aulodesmus laxus 


FOR EXPLANATION OF PLATE SEE PAGE 109 
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SPECIES OF DIPLOPODA FROM EAST AFRICA 


Fias. 1-9. Astrodesmus stellifer Fies. 15,16. Tycodesmus falcatus 
Fias. 10-14. Aulodesmus oxygonus Fias. 17,18. Aulodesmus mossambicus 


FoR EXPLANATION OF PLATE SEE PAGE 110 
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SPECIES OF DIPLOPODA FROM EAST AFRICA 


Fias. 1-10. Marptodesmus chanleri 
Figs. 11,12. Astrodesmus luridus 
Fias. 13-16. Orodesmus forceps 


FOR EXPLANATION OF PLATE SEE PAGE 110 
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SPECIES OF DIPLOPODA FROM EAST AFRICA 


Fie. 1. Orodesmus effulgens Fig. 5. Orthomorpha vicaria 
Fic. 2. Orodesmus pectinatus Fias. 6,7. Habrodesmus aculeatus 
Fias. 3,4. Orodesmus fischeri Fias. 8-14. Orodesmus bicolor 


FOR EXPLANATION OF PLATE SEE PAGE 111 
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SPECIES OF DIPLOPODA FROM EAST AFRICA 


Figs. 1-3. Aulodesmus nossambicus Fias. 8-10. Orodesmus unicolor 
Fias. 4-7. Aulodesmus oxygonus Fig. 11. Orodesmus pectinatus 
Figs. 12-15. Orodesmus mastophorus 


FoR EXPLANATION OF PLATE SEE PAGE 111 





DESCRIPTION OF A NEW SPECIES OF PIPEFISH. (SIPHOS. 
TOMA SCOVELLI) FROM CORPUS CHRISTI, TEXAS. 


By BARTON W. EVERMANN and WILLIAM C. KENDALL. 


A RE-EXAMINATION of the specimens of pipefish from Corpus Christi 
which we referred, with hesitation, in an earlier paper,! to Siphostoma 
fuscum (Storer), has convinced us that they cannot belong to that 
species, but represent a species hitherto undescribed. 

Type.—Male and female, No. 47300, U.S. N. M. 

Locality —Shamrock Point, Corpus Christi, Texas, where 130 speci- 
mens were obtained November 29, 1891, by Messrs. Evermann, Scovell 
and Gurley, of the U. S. Fish Commission. 

Allied to Siphostoma affine (Giinther). 

Description of female—Head, 74; depth, 14; snout, 24; D. 34, on 
4144 rings; its height 2 in base, which equals head. Rings, 16432. 
Nape slightly carinated. Color in alcohol, alternately annulated with 
light olive brown and dirty white; the dark color on joints, the white 
on the bodies of rings; dark color wider than white on trunk, narrower 
on caudal portion; white annulations on trunk between lateral and 
latero-ventral keels indicated by two narrow white lnes with narrow 
black lines on either side and between, these portions of the whitish 
rings showing as silver bars in life and fresh alcoholic specimens; upper 
part of opercles dusky; a dark bar extending from anterior edge of eye 
to end of snout; ventral keel, throat, lower part of opercles and snout, 
plain, whitish; dorsal with dark wavy diagonal bars. Other speci- 
mens vary in color from somewhat lighter to considerably darker than 
the above, the darker ones having some white mottling on throat, oper- 
cles, and beneath snout. Other females differ in the much less depth, 
lower dorsal fin, and in the color, which ranges from almost plain olive 
through forms with reddish mottled appearance to brownish; fewer 
light-colored annulations and no distinet white or silver bars on sides. 





1The Fishes of Texas and the Rio Grande Basin, considered, chiefly, with reference 
to their geographic distribution. Bull. U. S. Fish Comm., XII, 1892 (February 6, 
1894), 109. 
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Description of male-—Head, 75; depth, 225; snout, 24; D. 33, on 
4414 rings; its height 23 in its base, which equals head. The male 
differs from the typical female in the much less depth, lower dorsal fin, 
and in the coloration, all of which characters are those of the shallow 
females. There is in the male, as in the female, considerable color 
variation, but there are never any distinct white or silvery marks on 
the sides. Of the 130 specimens, 114 are females and young, 16 being 
adult males. Some of these were called by us Siphostoma fuscum, in 
the “Fishes of Texas and the Rio Grande Basin.” ! 

A re-examination of these specimens and of another lot of the same 
kind which had been misplaced at the time of the first examination 
shows this identification to be incorrect and the fish probably identical 
with Siphostoma affine of Jordan and Gilbert and subsequent authors. 
But the range of characters in the large series examined by us seems 
insufficient to permit the identification of this species with Sygnathus 
affinis, Giinther.? 

The specimens from the coast of the Gulf of Mexico referred to 
Siphostoma affine by most recent writers, belong apparently to this 
species rather than to the Sygnathus affinis of Giinther. While the 
differences between the two are not great, they appear to be constant 
in a large series of specimens. 

In the following table we give the results of detailed examindtion of 
29 specimens of this species: 


Table showing variations in specimens of Siphostoma scovelli collected in Texas. 
i y} 




















Dorsal fin 
Rings. On avs, | Height Head. | Snout. | Sex. 
rings “AYS- | in base. 

16433 | 3-45 33 32 74 24 
16432 | 4444 33 3 7h 22 8 
16432] 4443 33 23 7 22| 9 
16433 | 444 34 oe 7k 2 Q 
16433 | 344 31 2h 74 25 
16431] 444 30 2h 74 24 | 9 
16+33 | 3443 31 2a 7 22 | Q 
164-33 | 4443 34 24 73 23 | QO 
16431 | 444 31 22 7 921) 0 
16432 | 444 | 31 22 73 22| 9 
16431 | 444 34 3 8 2) Q 
16432 | 444 33 34 73 2} 9 
16430 | 444 31 3 73 22 | Q 
16431 | 444 32 3 72 Zeal ee 
16432 | 444 33 22 8 22 | 9 
164-32 || 3-4-5 33 3 i 28 | Q 
16432 | 344 29 24 8 og 
16432 | 444 31 32 | 7a 28 | Q 
16433 | 444 33 24 73 Piel iae 
16+31 | 44-4 32 23 74 OFT 
16430 | 444 30 3 | 7 DANS 
16+32 | 444 34 23 | 72 DE) 23) 
16+32 | 444 32 3° | 78 224] 
16432 | 44-42 33] 8 8 73 aay 
16432 | 4442 33 4 | ves 2) o 
16432 | 444 33 23 | 73 24) o 
16432 | 345 33 23 | iz 24 | of 
16432] 444 33 23 | 7 2%] o 
16433 | 3-5 31 Baa 73 21 g 























1 Bull. U. §. Fish Comm., 1892, 109. 
2Cat. Fishes Brit. Mus., 163, 1870. 
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We have examined 13 specimens obtained by Dr. J. A. Henshall on 
the west coast of Florida, and identified by him as S. affine, and find 
them to agree perfectly with the Corpus Christi Specimens, as may be 
seen from the following table. The first eleven of these specimens were 
obtained at Marco, Florida; the other two at Key West: 


Table showing variation in specimens of Siphostoma scovelli collected in Florida, 


























| | Height | | 
- Dorsal | Dorsal | of dor- | ~ 
Rings. | rings. | rays. | sal fin Head. | Snout. | Sex. 
/in base. | 
16431 | 444 | a2h 72u te ey | 2] 9 
16432 3+4 32 22 7+ 24 Q 
16-+33 | 3442 33 3 7 21 || 
16431 | 344 27 2 ifs OO 
16433 | 344 28 24 8 221 9 
16431 | 345 x x Ghia lien, 34 nO) 
16+30| 345 32 23 8 3 
164-31 38+4 29 23 7 Ss 
16426!) 344 32 3 x 22 of 
16+31 | 344 x x 74 2| o 
Ser eloreaoNl me gsnd x x 63 De5lmecn 
ee T6=3ih | sued 30 Oe 78 22° "0 
16430 | 344 29 3 6s | 2] 9 








1Mutilated. 








DESCRIPTION OF A NEW SPECIES OF SNAKE (TANTILLA 
EISENI) FROM CALIFORNIA, 


By LEONHARD STEJNEGER, 
Curator of the Department of Reptiles and Batrachians. 


AMONG the many valuable and interesting reptiles collected by Dr. 
Gustav Eisen at Fresno, California, and presented to the National 
Museum many years ago, there are a number of small snakes belonging 
to the opisthoglyph genus Tantilla, which have hitherto been referred to 
Tantilla nigriceps. A recent examination of these specimens has con- 
vinced me that they do not belong to Kennicott’s species, being in fact 
undescribed. This species I propose to name in honor of the gentle- 
man who collected them. 


TANTILLA EISENI, new species. 


Diagnosis.—Supralabials seven; posterior nasal in contact with pre- 
ocular; temporals elongate, 1+1; first pair of sublabials not in con- 
tact behind mental; ventrals, 176-181; subcaudals, 58-65; head 
blackish, bounded behind by a white collar about three scale lengths 
from parietals. 

Habitat.—San Joaquin Valley, California. 

Type.—No. 11766a, U. S. N. M.; Fresno, California; Dr. G. Eisen, 
collector. 

Description of the type-—Head very flat above, rather broad across 
the anterior temporals; eyes small; rostral wider than high, the por- 
tion visible from above longer than the internasal suture; internasals 
short; prefrontals nearly twice as large as internasals, their lower border 
wedged in between posterior nasal and preocular, but not in contact 
with supralabials; frontal rather long, six-sided, angular in front and 
behind, the lateral borders nearly parallel; supraoculars rather small, 
half as wide as frontal; parietals long and narrow, nearly as long as 
their distance from tip of snout; nasals long, the posterior in contact 
with preocular, which is but slightly shorter; no loreal; one preocular; 
two postoculars; temporals long, 1+1; supralabials 7, last one largest, 
third and fourth entering eye; sublabials 7, four in contact with first 
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pair of chin shields; first pair of sublabials not in contact behind men- 
tal; 15 rows of smooth scales; 4 rows of scales between posterior chin 
shields and ventrals; ventrals 176; anal divided; subcaudals, 6241. 
Color (in alcohol) uniform pale flesh color, slightly darker grayish 


| 


! 


brown above; top of head, lores, temples, and nape for a distance 


of 3 scale-lengths back of the parietals, dark grayish-brown; behind 
this a narrow white band, one scale-length wide, bordered behind by 
a few dark-brown dots. Total length, 365 mm.; tail, 82 mm. 

Remarks.—The present species differs from all our North American 
Tantillas with seven supralabials, in being proportionally much longer 
and slenderer, and the number of ventrals and subcaudals is greatly 
in excess of that of our other species. 

The characters of this interesting novelty are fully corroborated by 
six additional specimens in the Museum as shown by the following list: 


List of specimens of Tantilla eiseni. 











lU. S. Nat. 4 : . eal Subcau- | 
Mus. No. | Collector. Locality. Ventrals.| Anal. |” dals. | 
aif | | = | 
| 
11766a | Hisen.:...) Fresno, California.........-- 176 4 62+-1 | 
ANTG6DY | 2 Sedo fa 528 Gane Ol vada seas | 167 | z 654-1 | 
| 11766¢ |....do..... - ee Cov ee a eee re 179 | 1 62+1 
PU(Cbd | Hendon. aoe Got esse ee! 176 | 1 Def. 
ine ELT BGeg le ye dousse.e eee’ Oe o2es ea eee sete 172 dail eG keiad 
IeashiT6G/e eed O eae ene Woe ees 178 | x | 5947 
| | ¢ | 5841 


LT G66G) 5.2200) aco |oee GOs seen e eee eae 181 





DESCRIPTION OF A NEW SPECIES OF GROUND WARBLER 
FROM EASTERN MEXICO. 


By RoBpert RIDGWAY, 
Curator of the Department of Birds. 


THE VERY interesting addition to the avifauna of Mexico described 
below, was obtained by purchase from Mr. Frank B. Armstrong, of 
Brownsville, Texas, and was at first supposed to be the Geothlypis cucul- 
lata of Salvin and Godman,! but when compared with specimens of that 
species belonging to the division of ornithology and mammalogy of 
the Department of Agricultare, was found to be exceedingly distinct, 
G. cucullata being intimately related to G. bairdi, Nutting,’ of Eastern 
Nicaragua and Costa Rica, while the new species from Tampico is more 
closely related to G. beldingi, Ridgway,* of Lower California. This close 
relationship to a Lower Californian species is remarkable, since no form 
related to them oceurs, so far as known, in the intervening territory. 

The new species may be characterized as follows: 


GEOTHLYPIS FLAVOVELATUS, new species. 
ALTA MIRA—YELLOW-THROAT. 


Specific characters.—Similar to G. beldingi, Ridgway, of Lower Cali- 
fornia, but much smaller, with the broad yellow band, bordering the 
hinder edge of the black ‘‘mask,” more sharply defined and deeper 
yellow, and the coloration throughout more intense. More like G. 
melanops, Baird, in size, but still smaller, and readily distinguished by 
the clear yellow instead of white postfrontal and postauricular band. 

Geographic range.—Eastern Mexico (Alta Mira, near Tampico, State 
of Tamaulipas). 

Type.—No. 135180, U.S. N. M.; adult male, from Alta Mira, near Tam- 
pico, Tamaulipas, Mexico, collected by F. B. Armstrong, December 5, 
1894. A frontal band (about 0.27 of an inch wide), lores, orbits, malar 
region and auriculars black, forming a sharply defined “mask ;” behind 
this a well-defined band (about 0.15-0,18 of an inch wide), of clear 


1 Ibis, April, 1889, p. 237. Type from Cofre de Perote, State of Vera Cruz. 
2Proc. U.S. Nat. Mus., VI, p. 398, 1883. Type from Los Sabalos, Nicaragua. 
3Proc. U.S. Nat. Mus., V, p. 344, September 5, 1882. 
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canary-yellow, inclining to light chrome-yellow; rest of upper parts 
uniform olive-green, browner anteriorly, especially on occiput. Under 
parts intense yellow, paler, more lemon-yellow on belly and under tail- 
coverts, the sides and fianks yellowish olive-brown. Maxilla black, 
brownish on tomium; mandible blackish brown terminally, whitish’ 
basally; legs and feet rather dark horn-color. Length (skin), 4.90; 
wing, 2.10; tail, 2.08; exposed culmen, 0.50; tarsus, 0.83; middle 
toe, 0.55. 


EAST AFRICAN ODONATA, COLLECTED-BY DOCTOR W. L. 
ABBOTT. 





By PHILIP P. CALVERT. 


THE Odonata collected in Zanzibar and the Kilimanjaro region in 
1889-90 by Dr. W. L. Abbott were sent by him to the United States 
National Museum at Washington in two lots. Thanks tothe kindness 
of the authorities of the Museum, I have had the opportunity of study- 
ing them, with the results set forth in the following pages. The total 
number of specimens is sixty-four, representing thirteen species. Of 
these, four species are here described as new, viz: Orthetrum trun- 
catum, O. abbotti, Aeschna rileyi, and Disparoneura abbotti. Three 
other species, Trithemis furrugaria, Rambur, Orthetrum brachiale, Beau- 
vois, and Anax rutherfordi, McLachlan, have hitherto been known 
only by brief descriptions or by but one sex; the present opportunity 
has been seized to render our knowledge of them more complete. 


t 
PANTALA FLAVESCENS, Fabricius. 


Libellula flavescens, FABRICIUS, Ent. Syst. Suppl., p. 285, 1798. 
Pantala flavescens, HAGEN, Syn. Neur. N. Amer., p. 142, 1861; Stett. Ent. Zeit., 
XXVIII, p. 215, 1867; Proc. Bost. Soc. Nat. Hist., X VIII, p. 63, 1875.—Kirsy, 
Cat. Odon., p. 1, 1890. 
Libellula viridula, BrAvuvots, Ins. Afr. Amer., p. 69, Névr., pl. 1, fig. 4, 1805-1821.— 
RAMBUR, Névropt., p. 38, 1842. 
Libellula analis et terminalis, BURMEISTER, Handb. Ent., I], p. 852, 1839. 
Libellula Sparshallii, Curtis, Guide, p.-162.—SrLys, Monog. Lib. Eur., p. 36, 
1840; Revue Odon. Eur., p. 322, 1850. 
Locality—One female in the National Museum collection, from Kili- 
manjaro. This species, as is well known, is distributed all over the 
world, except Europe. 


TRAMEA LIMBATA, Desjardins. 


Libellula limbata, DESJARDINS, Rapport Soc. Maurice, I (1832); Bull. Soc. Ent. 
France, IV, p. 4, 1835. 
Tramea limbata, Krrsy, Trans. Zool. Soc. Lond., XII, p. 318, 1889; Cat. Odon., 
p. 4, 1890. ; 
Libellula mauriciana, RAMBUR, Névr., p. 04, 1842. 
One female in the National Museum collection, obtained at the Sey- 
chelles by Dr. W. L. Abbott, belongs, I believe, to this species. It differs 
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from Rambur’s description only in haying the posterior angle of the 
lateral lobes of the labium iuteous, not black, and the articulations of 
the abdomen are blackish, especially at the sides. 
Additional details: Appendages longer than the last two, but not as 
long as the last three, abdominal segments. 
Basal spot of hind wings deeply cleft ex- 
teriorly at the basilar space, reaching out- 
ward in the subcostal space to the first 
antecubital; in the median space not as far 
as the triangle except by a slender limb 
along the postcostal vein to the posterior 
1 | angle; no clear space within the spot along 
Fic. 1. Fig. 2. the anal margin, but just beyond the apex 
TRAMEA LIMBATA, Female. of the membranule is a paler area, where 
(1) Bas of right hind wing; (2) Ventral sur- the cells, like those below the postcostal 
mecatiseano aurea vein, are clearer in the center. Front wings 
with 11-12 antecubitals, 9-10 posteubitals, triangle with one cross 
vein. Hind wings with 7 antecubitals, 11-12 posteubitals. Pterostigma 
luteous, longer on front than on hind wings. 
Measurements.—Length, 46mm, Abdomen (including appendages), 
31. Front wing, 43. Hind wing, 41. Pterostigma, 3 (front), 2 (hind). 
Appendages, 3.6. 





SCHIZONYX LUCTIFERA, Selys. 
Zygonyx ? luctifera, SELYS, Ann. Soe. Ent. Belg., XII, p. 96, 1869; Ann. Mag. Nat. 
Hist. (4), III, p. 273, 1869., 
Schizonyx luctifera, KARSCH, Berl. Ent. Zeit., XX XIII, p. 281, 1890.—SrELys, Ann. 
Soc. Ent. Belg., XXXV, p. cexxvi, 1891. 
Schizopyga luctifera, KirBy, Cat. Odon., p. 184, 1890. 

Male.—Vertex truncate, dark metallic blue. Frons with a median 
groove superiorly, dark metallic blue, a yellow spot on each side infe- 
riorly. Nasus black in the middle, yellow on each side. Rhinarium and 
lips black; occiput brown. 

Prothorax blackish; posterior lobe very small; its hind margin 
entire, rounded. 

Thorax dark metallic blue; a humeral stripe and five or six spots on 
the sides, yellow. 

Feet blackish; femora somewhat reddish. Hairs of the feet short, 
14-15 pairs on hind tibie. 

Abdomen black, rather slender, very little swollen at the base, taper- 
ing gradually to apex; 2 and 3 each with a supplementary carina, that 
of 3 forming an obtuse angle, directed forward, on the dorsum of the 
segment; 4 with a slight indication of a supplementary carina. 

Superior appendages not as long as the last two segments, black; 
viewed from above, straight, slightly thickened on the inner side before 
the apex, which is moderately acute; viewed from the side, each is 
directed downward, thickened inferiorly in the apical half with 3-4 
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denticles on the basal side of the thickening, apex acute. Inferior 
appendage about one-eighth shorter than the superiors, dark brown; 
viewed from below, triangular; apex slender, about one-tenth as wide 
as base, moderately acute, extreme tip upcurved. 

Genitalia of 2 not prominent. Anterior lamina rather flat, a small 
tubercle and a depression on each side; apex rounded, entire. Hamule 
projecting farthest, its apex bifid, so that the anterior (internal) branch 
forms a distinet, rounded, and somewhat slender hook; posterior branch 
not developed. Genital lobe rather narrow, not projecting as far as 
lamina or hamule. 

Wings hyaline, reticulation blackish. Pterostigma dark brown, trap- 
ezoidal, its external side forming a more acute angle with the costa 
than the internal. Membranule pale-brownish. Sectors of the arculus 
distinctly stalked; no hypertrigonals; one median cross vein! placed 
distinetly nearer the base than the first antecubital; discoidal triangles 
free (with one cross vein in the right front wing of one male), that of 
the front wing placed a short distance (1.5 mm.) beyond the apex 
of that of the hind wing; nodal sector distinctly waved beyond the 
middle. Front wings with 10-11 antecubitals, the last one not contin- 
uous; 9-10 posteubitals; internal triangle of one 
or two cells, hardly distinct from adjacent cells; 
two or three posttriangular cells; then two rows. 
Hind wings with 6-7 antecubitals, 11-12 post- 7 
eubitals, no internal triangle, inner side of discoidal Fig. 3. 
triangle slightly nearer the base than the pro- SCHIZONYX LUCTIFERA, 
longation of the arculus; two or three rows of post- a 
triangular cells; sectors of the triangle united at 
their origin. 

Measurements.—Length of male, 45 mm. Abdomen (ineluding ap- 
pendages), 33. Front wing, 38. Hind wing, 37. Distance of nodus 
from base on front wings, 20; on hind wings, 16. Pterostigma, 2. 
Superior appendages, 2. 

Locality—Two males in the National Museum collection, obtained at 
the Seychelles by Dr. W. L. Abbott. 

The female is unknown to me. 

The generic characters of Schizonyx, as drawn up by Dr. Karsech’ 
and Baron de Selys,? are as follows: Eyes with a small projection 
on their hind margin as in the Cordulina; cardinal cell triangular 
|=discoidal triangle]; in the front wings placed as in the Libellu- 
lina, with the acute angle directed backward, free; internal trian- 
gle of front wings two [or one] celled; two rows of posttriangular 





Side view of genitalia of second ab- 


dominal segment. 





‘One cross vein in the space called ‘‘ median”’ by Baron de Selys in the Monog. 
Gomph., pl. 22, but ‘‘sous-median” in his paper in Vol. XXXV, Ann. Soc. Ent. 
Belg. 

2Berl. Ent. Zeit., XX XIII, p. 281, 1890. 

3Ann. Soc. Ent. Belg., XXXV, p. cexxvi, 1891. 
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cells in the front wings; anal angle of hind wings of male rounded, no 
internal triangle on the hind wings; tooth on tarsal nails shorter than 
the apex of the nail itself; nodus [slightly| nearer the apex than the 
base [of the front wings]; front wings with 10 [-11] antecubitals, 
the last one not continuous; only one median cross vein in all four 
wigs. 

With these characters the present specimens agree, the slight modi- 
fications which I have inclosed in brackets being of little importance. 

In Dr. Karsch’s “ Beitriige zur Kenntniss der Arten und Gattungen 
der Libellulinen,”! he has placed the genera Schizonyx, Karsch, and its 
ally Zygonyx, Selys, in that “ Abtheilung” (of Brauer’s fourth group) 
characterized by having the sectors of arculus separated at their origin 
or arising from a very short stalk. It would appear, however, that 
at that writing at least, Dr. Karsch had not seen any specimens of 
Zygonyx or Schizonyx,? nor did any then published description mention 
this detail of venation. Baron de Selys* says of Zygonyz, ‘‘ secteurs de 
Vareulus soudés a la base en une seule tige,” and mentions no differ- 
ence in this respect for Schizonyx. The specimens of S. luctifera above 
described have the sectors of the arculus as distinctly stalked at their 
origin as in Orthetrum, Macrothemis, or other undoubtedly long-stalked 
genera. Schizonyx would thus fall within the group Scapanea_ to 
Untamo of Dr. Karsch’s arrangement. On the other hand, the position 
of the discoidal triangle of the front wings, in being situated a little 
beyond that of the hind wings, as well as the trapezoidal form of the 
pterostigma, indicates some affinities with the group of Tramea, Hagen. 
Of the nine genera recognized by Mr. Kirby and Dr. Karsch as belong- 
ing to this group, the tropical American Miathyria, Kirby, most 
approaches Schizonyx, but differs from the latter in having no small 
prominence on the hind margin of the eyes, nodal sector not waved 
beyond the middle; front wings with 7-9 antecubitals, 5-8 post- 
cubitals; hind wings with 4-5 antecubitals, 6-9 postcubitals, and pro- 
portionately wider at base than in Schizonyx. 


PALPOPLEURA VESTITA, Rambur. 


Palpopleura vestita, RAMBUR, Névropt., p. 152, pl. 3, fig. 2b, 1842. BRAUER, Verhd. 
k. k. zool.-bot. Gesell., Wien, XVIII, p. 716, 1868.—SELys, Enum. Odon. 
Madag. (in Pollen & Van Dam’s Recherches sur la Faune de Madag., 5me 
part., le livr.), p. 20, 1869.—KirBy, Cat. Odon., p. 9, 1890. 

Palpopleura confusa, RaMBuUR, Névyropt., p. 133, pl. 3, fig. 3c, 1842. 


Locality.—One male in the National Museum collection, from Zanzibar. 








1 Berl. Ent. Zeit., XX XIII, 1890, p. 356. 

2For Zygonyx, I infer this from the general tone of his article in Berl. Ent. Zeit., 
XXXIII, pp. 280-284, and for Schizonyx are his own words, ‘“‘der mir unbekannten 
Schizonyx luctifera” (Berl. Ent. Zeit., XXIII, p. 282). 

3 Ann, Soc. Ent. Belg., XXXYV, 1891, p. cexxviii. 
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TRITHEMIS FERRUGARIA, Rambur. 


LTibellula ferrugaria, RAMBUR, Névropt., p. 82, 1842. 
Trithemis ferrugaria, KirnBy, Cat. Odon., p. 19, 1890. 

Locality—Seven males and two females, from Kilimanjaro. 

Male.—V ertex, frons, nasus, and occiput reddish brown. Tip of ver- 
tex slightly concave from side to side. Frons very similar to that of 
Libellula erythrea, Brullé; deeply grooved on the median line, forming 
a well-marked tubercle on either side, which is separated from the ver- 
tex by a transverse groove. Rhinarium, labrum, labium, and rear of 
head ocher brown. 

Thorax brown. Hind margin of prothorax more or less bilobed. 

Feet light brown or reddish, spines black. 

Abdomen trigonal, not inflated at the base when viewed from above, 
and but little when viewed from the side, gradually tapering to the 
apex; brown (probably red- 


dish in life), marked with 
black as follows: A line on 
the dorsal carina of the mid- st 
dle third of 3 (and sometimes 
Fig. 4. Fig. 5. 


of 2), of the basal half of 4-7 

and of the greater part of 8; TRITHEMIS FERRUGARIA. 

a@ median dorsal spot or line — |) side viewot genitalia, mate; (5) Side view of last. two abdominal sex 
on the greater part of 9; a Sem eee 

line on the middle of the lateral carine of 3-8. Venter black. Some- 
times a black spot on sides of 2. Two and three with the usual median 
transverse carina each. 

Genitalia of 2 a little prominent, very similar to those of erythrea, 
Brullé. Anterior lamina short, margin entire, straight. Hamule with 
the internal branch rather slender, simple, curved inward and back- 
ward, apex acute; external branch longer, thicker, somewhat lamellate, 
directed backward, concave from side to side anteriorly; apex broad, 
moderately acute, extreme tip being on the postero-external side and 
directed outward. Genital lobe projecting as far ventrally as the 
external hamular branch, apex rounded. 

Superior appendages reddish, a little longer than 9; straight, dilated 
on the inner and lower sides before the apex, which is acute, and bear- 
ing on the lower surface 8-10 black denticles. Inferior appendage 
4 shorter, about half as wide at its base as it is long, tapering grad- 
ually to the apex, which is slightly upeurved, ending in the usual two 
denticles, which reach beyond the last denticle on the superiors. 

Wings hyaline; reticulation reddish brown near the anterior margin, 
becoming blackish posteriorly. Pterostigma light brown. Mem- 
branule gray. Front wings with a yellowish tinge at extreme base. 
Hind wings with a ferrugineous basal spot, extending outward to the 
arculus and from the anterior margin nearly to the posterior. Sectors 
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of the arculus stalked; one cross vein in the median space,' placed 
nearer the base than the first antecubital; no hypertrigonals; nodal 
sector almost straight. Front wings with 10-12 antecubitals, the last 
one not continuous, 6-9 postcubitais; triangle with one cross vein; 
internal triangle of three cells, three rows of posttriangular cells. 
Hind wings with 8-9 antecubitals, 7-10 posteubitals, triangle free, no 
internal triangle, two rows of posttriangular cells, sectors of the tri- 
angle arising from the same point.’ 

Female.—V ertex and frons shaped as in male, luteous. Occiput dark 
brown. Nasus, rhinarium and lips yellow. Rear of head, thorax, feet 
and abdomen luteous. Hind margin of prothorax slightly truncate, 
with a trace of a median emargination. Thorax paler on the sides. 
Abdomen with black marks similar to those of male. Appendages 
simple, straight, luteous, not quite as long as 9. Vulvar lamina pro- 
duced a little beyond the apex of 10, its margin entire; apex rounded. 
Wings similar to those of male; basal ferrugineous spot on hind wings 
not extending as far toward the posterior margin. Front wings with 
10-11 antecubitals, 8-9 posteubitals. Hind wings with 8-9 antecubi- 
tals, 7-9 postcubitals.* 


Measurements of Trithemis ferrugaria. 








Male | Female. 
= 2) 22 nb 5 
mm. mm. 
SEU Cae OI even ee ot el tao e nt inte atte ede nf eee aetna terete ale 34 -37 34 
Atid omenreri oe. ocheestio as soso heh cee aoe Eee Eee eee reece cee 21 -22 22 
TONG WANS esse oe e eee seer en ee ae ee eee eee eee eee meee 28. 5-31 30-30. 5 
MG WERE 2s 3s 5 wissen se So ceee ta eee esse sear on= olae anes eewecssRe eee 26. 5-30 28-28. 5 
IPLOLORTISM A ood aia wise slaesnenisvin sae sae eit + Seine iene eee eee 3 - 3.5 | 3.5 





* Here, as always, I include the appendages. 


Rambur has described only the male of this species. His description 
is mainly comparative, noting the differences from T. erythrea, Brullé 
(7. ferruginea, Vander Linden) as follows: 


A little smaller than 7. ferruginea, resembling it extremely; of a lighter color, 
red, depending on the age. Head having the face and the vertex a little less pro- 
jecting. Posterior lobe of the prothorax sensibly projecting, slightly notched in 
the middle (projecting in 7. ferruginea). Abdomen much less broad, less depressed, 
trigonal, narrow posteriorly, reddish, having small, black, long, and narrow spots 


'Variations: One male has two such median cross veins in left front wing and in 
both hind wings, and has triangle of right hind wing with one cross vein. Another 
male has two median cross veins in right hind wing, and the triangle of left hind 
wing with one cross vein. A third male has two median cross veins on left hind 
wing. A fourth male has both hind wings with two median cross veins. The 
additional median cross vein is always on the outer (apical) side of the normal. 

2Variation: On right hind wing of one male the upper sector of the triangle 
arises from the lower sector a short distance from the origin of the latter. 

3Variations in venation of these two females: One has right hind wing with tri- 
angle having one cross vein, and both hind wings with the sectors of the triangle 
separated a short distance at their origins. The other has the left hind wing with 
two median cross veins. 


a 
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on the lateral and dorsal border; hamules having the internal branch longer and 
the external shorter; substylar piece [—inferior appendage] narrower. Wings 
transparent, with the veins red and the base a little spotted with reddish yellow; 
pterostigma smaller, ferrugineous; ten to eleven veins in the first costal space; 
membranule reddish, a little obscure. 

These differences hold good for the present specimens. The size of 
T. erythrea is: Total length, male, 37-41.5; female, 33-38; abdomen, 
male, 23-27.5; female, 20.5-25.5; hind wing, 26-30.5, pterostigma, 3.5-4. 
The fifth abdominal segment at apex measures nearly 4 mm. in 7’. ery- 
threa, 2mm. in T. ferrugaria. The internal hamular branch does not 
appear to me to be longer than in TZ. erythrea, but the external branch 
is proportionately shorter. A figure of the genitalia of a male speci- 
men of T. ferrugaria accompanies this paper. <A similar figure for 7. 
erythrea accompanies my report on the Odonata of the United States 
Eclipse Expedition to the Congo. 

The female of 7. ferrugaria may easily be distinguished from that of 
T. erythrea, as the latter has the vulvar lamina more nearly at right 
angles to the abdomen and reaching backward no farther than the 
middle of the ninth abdominal segment. 

A comparison of specimens of 7. ferrugaria and T. erythrea with the 
generic characters given by Mr. Kirby! for Trithemis and Crocothemis, 
to which these species are respectively referred by him,’ shows the only 
difference to be that Trithemis has the ‘abdomen moderately slender,” 
while Crocothemis has the “abdomen stout.” I have not been able to 
detect any other generic character between these two species. In 
view of their close relationship, a8 shown above, the claims of Crocothe- 
mis to generic rank may well be doubted. 


Genus ORTHETRUM (Newman) Karseh. 


The three following species agree with the characters laid down for 
Orthetrum by Dr. Karsch,? viz: 

Last antecubital continuous, hind wings with only one cross vein in 
the median space, sectors of the arculus distinctly stalked, basal side 
of the cardinal cell [i. e., discoidal triangle] in the hind wings in the 
prolongation of the arculus; nodal sector strongly waved beyond the 
middle; membranule large, vertex in the male distinctly bifid, discoidal 
field of the front wings of three to five rows of cells varying according 
to the size of the species; sides of the eighth abdominal segment in 
the female dilated, frons anteriorly flat, shieldlike, marginate; abdo- 
men thin, often very slender, often swollen at the base; hind tibice 
with a few (5-8) widely separated, very strong spines on the outer, 
under side. 

Dr. Karsch adds that the upper sector of the triangle in the hind 
wings arises on the outer side of the triangle always distinctly removed 


1 Trans. Zool. Soc., London, XII, pp. 278, 279, 1889. 
2Cat. Odon., pp. 19, 21. 
3 Ent. Nach., XVII, p. 58. 
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from the hind angle. A comparison of fifty-one specimens of twelve 
species of Orthetrum now available shows this character not to be gen- 
eric. Only nine specimens, representing four species, can be said to 
have the sectors of the triangle distinctly separated at their origin; the 
remaining forty-two specimens, representing nine species, have the sec- 
tors more or less united. It is only fair to state, however, that among 
these latter are some specimens which puzzle me to say whether the 
sectors are to be spoken of us united or separated. Moreover, there 
are specimens which differ in this particular, in the right and left hind 
wings; and of at least two species, specimens occur having sectors 
united and others with the sectors separated. 

The terms “shield-like, marginate,” applied to the frons, refer to the 
demarcation of the anterior face from the sides by a vertical carina on 
each side, the two carine being united at their lower ends by a hori- 
zontal carina just above the suture, separating the frons from the nasus. 


ORTHETRUM TRUNCATUM, new species. 


Male.—Vertex dark brown. Frons anteriorly and superiorly dark 
olive brown, sides yellow, a black line in front of the eyes. Epistoma, 
lips, and occiput luteous; mentum varying from luteous to black. 
Nasus sometimes of the same color as the frons. 

Prothorax brownish; posterior lobe as broad as the median lobe, its 
hind margin slightly emarginate at the middle. 

Dorsum of thorax somewhat Juteous, a rather narrow antehumeral 
black stripe reaching the anterior margin below, and almost the wing 
bases above; summit of the median carina, edges of antealar sinuses, 
ete., black; a longitudinal dorsal interalar whitish stripe. Sides red- 
dish-brown, an oblique pale-yellow stripe immediately behind the first 
and second lateral sutures, not reaching the bases of the feet below, 
clearly defined in their lower halves by a narrow circumscribing black 
stripe; upper halves not circumscribed, ill defined. Behind the second 
yellow stripe the color of the sides is pale olive. Pectus obscure, lute- 
ous. Latero-ventral metathoracie carina of same color as sides in 
younger males; black in older ones. In older males the colors of the 
thorax are more or less concealed by pruinose., 

Feet black, upper surface of first femora and first and second tibiz 
luteous in younger males. 

Abdomen viewed from above somewhat dilated at the base; moder- 
ately narrowed at the base of 4, gradually becoming slightly wider to 
the apex of 6; thence narrowing very slightly to the apex; viewed 
from the side, noticeably dilated at the base, but not constricted; 
pruinose in all the specimens examined. 

Superior appendages black, not as long as the last two segments; 
viewed from above, straight, only slightly dilated before the apex, 
which is moderately acute; viewed from the side, each is directed 
downward, thickest at two-thirds its length, lower side with 7-8 den- 
ticles; apex hardly upeurved. Inferior appendage two-thirds as long, 


. 
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luteous, edged with black, broad; apex emarginate when viewed from 


‘below, ending in two upcurved denticles which do not reach the last 


denticle on the superiors. 

Genitalia of 2 moderately prominent. Anterior lamina slightly more 
prominent than hamule or genital lobe, its apex slightly emarginate in 
the middle. Hamule bifid, branches widely divergent; internal branch 
when viewed from the side considerably thicker than the anterior 
lamina, its apex almost truncate, somewhat hooked on its outer side, 
a little less prominent than the anterior lamina; external branch much 
shorter, lying against the ventral margin of 2; apex rounded. Genital 
lobe rather broad, about as prominent as, or less so than, the internal 
hamular branch. 

Wings hyaline, somewhat smoky; reticulation black, costa luteous 
anteriorly. Hind wings only with a small yellowish cloud alongside 
the membranule, never extending outward 
farther than a single cell. Pterostigma 4-5 
times as long as wide; bright ocher yellow. 

Membranule cinereous, whitish at the base 

and along the alar side. Front wings with 

11-14 antecubitals, 8-11 postcubitals, one 

hypertrigonal, one median cross vein, triangle Big. 6: 

with one cross vein, three rows of posttriangu- Ghetto ere 
lar cells, internal triangle of three cells. Hind 
wings with 9-10 antecubitals, 9-12 postcubitals, no hypertrigonals; 
triangle free, median cross vein placed nearer the base than the first 
antecubital; two rows of posttriangular cells increasing. no internal 
triangle; sectors of the triangle united at their origins.! 

The female is unknown to me. 

Measurements.—Total length, 40.5-43 mm. Abdomen, 27-30. Front 
wing, 30-33.5. Hind wing, 29-32.5. Pterostigma, 3-3.25. Width of 
abdomen at base, 2.5; at base of 4, 1.5; at apex of 6, 2. 

Locality—Six males in the National Museum collection, from Kili- 
manjaro. 

At first, I had referred these specimens to O. chrysostigma, Burmeister 
(O. barbara, Selys). Mr. W. F. Kirby has kindly compared a tracing of 
the accompanying figure of the genitalia of O. truncatum with a male 
O. chrysostigma in the British Museum, with the result that the latter 
has the anterior lamina very short and slender (much less prominent than 
the hamule and less than the genital lobe); the hamule decidedly 
more prominent than the genital lobe, and in general ‘‘ the genitalia 
agree with M. Albarda’s? description as far as. it goes.” There are 


Side view of genitalia 


'Variations in reticulation in the front wings: One male has no hypertrigonals in 
left wing; another has two cross veins in the right wing; a third has the internal 
triangle of two cells in the left wing. In the hind wings, the posttriangular series 
sometimes commences with three cells. 


2Cf. Albarda, Ann. Soc. Ent. Belg., XXXI, p. 19, 1887. 
Proc. N. M. 95. 9 
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also some differences in color from O. chrysostigma, but these are of 
comparatively little importance. 


It is quite possible that the two species of Orthetrum described as 


new in this paper are in reality identical with some of the species 
described by Burmeister or Rambur. As, however, | am unable to 
point out such an identity from the existing descriptions, 1t seems bet- 
ter to describe and figure the present material under new names than 
to run the risk of erroneous identifications. It is hoped that the present 
‘descriptions and figures will sufficiently characterize the species in 
question, so that those having access to types of previously described 
species may perceive the identity, if it exist. The genus Orthetrum is 
a difficult one, and a revision of its species, based on abundant material, 
is greatly to be desired. I would suggest that the most reliable specific 
characters are to be found in the genitalia of the male and the vulvar 
lamina of the female, on the lines adopted by M. Albarda. 


ORTHETRUM BRACHIALE, Beauvois. 


Libellula brachialis, Beauvots, Ins. Afr. Amér., p. 171, Neur., pl. 2, fig. 3, 1805.— 
RaAMBUR, Névr., p. 62, 1842.—Srtys, Ann. Soc. Ent. Belg., XX XI, p. 21,1887.— 
GERSTACKER, Mitt. Naturh. Mus. Hamburg, IX, 1, p. 5, 1891. 

Orthetrum brachiale, KirBy, Cat. Odon., p. 36, 1890. 

Male.—Vertex dark brown or black. Frons roughly punctate, vary- 
ing from light olive green to dark brown, according to age; the carine 
margining the “ shield” are yellow in younger individuals; of the same 
color as the frons in older ones. Nasus and rhinarium light olive green 
to obscure luteous, according to age. Labrum obscure luteous, its 
margin sometimes black. Labium varying from luteous, unspotted, to 
the mentum black; lobes with a black spot on the inner margin. Occi- 
put dark brown or black. 

Prothorax pale green with small brown marks in younger males, 
pruinose in older; hind margin more or less emarginate in the middle. 

Thorax (in dry specimens at least) light green in young males; brown 
and paler on the sides in those somewhat older; median dorsal carina 
blackish at apex; dorsum of thorax somewhat darker alongside of this 
carina, and occasionally forming a complete stripe from the anterior 
border to the antealar sinus; a blackish antehumeral stripe not reaching 
the anterior mesothoracic border below nor the antealar sinus above; 
a complete humeral stripe in the young males, giving off an anterior 
branch halfway up, in older males the humeral stripe exists only near 
the feet; a short black stripe in front of the spiracle, and on the lower 
part of the second lateral suture; latero-ventral metathoracic carina 
shining black. In old males the thorax is almost entirely pruinose. 

Feet black, trochanters, bases of femora, front femora inferiorly, 
second tibiz superiorly, often pale. 

Abdomen, viewed from above, inflated at the base, compressed, nar- 
rowing to the base of 4, thence widening to 6, thence tapering to apex; 


j 
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10 as wide or wider than base of 4. In the young ‘males the ¢ olors are: 
1 light olive green, dorsum with a dark brown spot each side; 2 similar, 
dorsal spots, darker in front of and widest at the black, transverse 
median carina; 3 and 4 light brown, dorsum with a darker stripe each 
side reaching the apex but not the base; 5 and 6 blackish, with a light 
brown spot on each side of dorsum at middle; 7-10 black dorsally; 1-4 
light brown ventrally; 4—7 blackish ventrally, an elongate brown spot 
on the middle, each side of the venter; with age, the abdomen becomes 
more and more pruinose. 

Superior appendages about twice as long as 10, yellow in young, 
darker and even black in older males; viewed from above, each append- 
age is straight, dilated on the inner side before the apex, which is 
acute; viewed from the side, each is directed downward (but the apex 
slightly upward), with 8 or 9 denticles on the underside. Inferior 
appendage about a third shorter, luteous; viewed from the side, 
it forms a dorsally 

concave curve from 
base to apex, end- 
ing in the usual two 
denticles, which do 
not reach as far as 
the last denticle of 
the superiors (in 
only one male do 
they reach farther); viewed from below, the appendage is broad, trian- 
gular; apex black, truncated, slightly emarginate. 

Genitalia of 2 prominent. Anterior lamina much as in O. brunnea, 
with sides rounded to the apex, whichis truncated and (usually) slightly 
emarginate. Hamule with apex bifid, branches parallel, of equal 
length;! internal branch rather slender, apex slightly hooked and 
directed outward; external branch twice as thick, apex rounded; geni- 
tal lobe as pronounced as in O. cwrulescens, broad, apex rounded; the 
internal hamular branch projects slightly farther than the anterior 
lamina or the genital lobe. 

Wings hyaline, with a slight smoky tinge, especially near the apex. 
Reticulation dark brown, costa yellowish anteriorly as far as the 
pterostigma. Hind wings with a small rufescent basal spot reaching 
from the submedian to the apex of the membranule and outward for 
one or two cells. Pterostigma dark brown, four times as longas broad. 
Membranule blackish brown, whitish at extreme base. Front wings 
with 12-16 antecubitals, 8-12 postcubitals, one hypertrigonal; triangle 
with one cross vein, internal triangle of three cells, three rows of post- 
triangular cells. Hind wings with 9-13 antecubitals, 10-13 postcubitals, 
no pa uerutiouals, sectors of the triangle united or a little separated at 





ORTHETRUM BRACHIALE, 


(7) Side view of last three abdominal segments, female; (8) Side view of genitalia, male. 


nine to the Gunes aeuae of the fennite, however, the meena branch 
appears more prominent than the external. 
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their origin;! two (or three) rows of posttriangular cells; triangle free, 
no internal triangle. 
The female differs from the male as follows: 
Colors agree generally with those of younger males. 
Abdomen a little dilated and compressed 
at base, thence gradually tapering to the 
EY apex; 5-6 like 5-6 in the male; lateral 
margins of 8 dilated as much as in 0. 
quadrupla, Say; 10 yellow. 
Fig. 9. Fig. 10. - se = . 
Ete a EOS ae ie Vulvar lamina not projecting beyond the 
(oj) Ventral ‘view Of apical margin of vulvae (ADCX Of 8, Its marpin entire, bul shehuly 
Jaminas (20) Apical marain of vulvar Jamin. bent at the middle toward the abdomen, 
thus having the appearance of being emar- 
ginate; this bent portion has a very small median carina. Median 
ventral earina of 9 well developed. 
Appendages yellow, more than twice as long as 10, but hardly as 


lee lees 


long as 9; apices acute, slightly brownish; tubercle between them yel- 


lowish, not quite half as long. 
A very young male and female belong also to this species; they have 
the greater part of their bodies luteous, as in young imagoes of 0. 


ceerulescens, ete? 
Measurements of Orthetrum brachiale. 











| Male. | Female. 
| 
mm. | mm 
Ro taIGL Gn p Geeta are = ale oie ea sete eel= a lelataia a atest else eee 41. 5-48. 5 | 43-44 
Abdomen. <ce setae: Sco neaaneine oes an eee= cele satiate tate eee iaein eae eee 28 -33.5 30 
ROTI AVIN Se terete le ite = ae teine tee aie eisai ae eine e tatters ieee inn tea etter 32-37 33-36 
ind bwin HN telrecies = casommacis oath see Saas = eaece nes eee ane ones 31 -36 32-35 
PLELOSHISINA vs. cls beeacs sets ee se sides ema cne es De ce ae tia acme ae es 3 -3.5 | 3- 4 





Locality.—T wo males and one female in the National Museum collec- 
tion, from Zanzibar (one of these also marked “Taviite, Jan., ’89”)s; 
fourteen males, one female in the National Museum collection, from 
Kilimanjaro. 

As indicated, the identification of this species as 0. brachiale is some- 
what doubtful; I have relied chiefly upon Baron de Selys’ brief com- 
parative description.? No detailed description of O. brachiale has 
hitherto been published. Dr. Hagen kindly examined one male and the 
female of the specimens from Zanzibar, and in September, 1890, wrote 
te me of them: ‘It is, I believe, the same species quoted by Burmeister 
(p. 857) as L. sabina (not published) from the Comores Isles, perhaps 
=L. barbara?.” L. sabina, Burmeister, is not sabina, Drury, and the 
‘present species is not barbara, Selys (=chrysostigma, Burmeister). Dr. 


‘Variations in reticulation: Two males have no hypertrigonal in the right 
front wing; one has two hypertrigonals in the left front wing; two have a cross 
vein in the discoidal triangle of the left hind wing. 

2Ann. Soc. Ent. Belg., XX XI, p. 21, 1887, 
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Hagen’s subsequent illness has prevented me from seeking further aid 
from him. In my report on the Odonata collected by the United States 
Eclipse Expedition to the Congo, I described a species under the name 
of capensis. I am now doubtful whether it is distinct from the present 
species, but the specimen is no longer before me.! 


ORTHETRUM ABBOTTII, new species. 


Wings hyaline, reticulation brownish, costa and -some cross veins 
near base, yellowish; an extremely small fulvous cloud at base of the 
long veins; pterostigma yellow, its veins black, surmounting 2-3 cells; 
membranule whitish, darker on its free border. Front wings with 
12-13 antecubitals, 9-10 posteubitals, one hypertrigonal; median cross 
vein more distant than first antecubital. Hind wings with 10 ante- 
cubitals, 9-10 posteubitals, no hypertrigonals, median cross vein nearer 
than the first antecubital; sectors of the triangle distinctly separated 
at their origins. Three rows of posttriangular cells in all four wings. 

Male.—V ertex black, apex truncated. Frons, nasus, and rhinarium 
pale green; frons darker anteriorly between the two vertical carinz 
and at the middle of the upper surface. A black line in front of the 
eyes. Lips yellow. Occiput black, rear of head yellow. 

Prothorax pruinose, its hind margin slightly bilobed. 

Thorax pruinose, median dorsal carina black; an oblique greenish 
yellow band on the sides just behind the spiracle followed by a black 
oblique band at the second lateral suture; posterior to this latter band 
the color is light green; latero-ventral metathoracic carina greenish. 

Abdomen rather slender; viewed from above, base moderately inflated, 
becoming narrower to the base of 3, thence widening to 6, thence nar- 
rowing to apex; black, pruinose, some pale spots on the sides of 1, 2, 
and base of 3. 

Superior appendages not as long as the last two segments, black, 
slender, straight, denticulated below, apices moderately acute. Inferior 
appendage one-fourth shorter, obscure luteous, edged with black, rather 
broad, its apex broad (one-third of length), rounded when viewed from 
below, ending in two denticles directed upward, not reaching as far 
as the last denticle of the lower side of the superiors. 

Genitalia of 2 prominent. Anterior lamina more prominent than 
any other piece, swollen anteriorly when viewed_in profile, the swollen 
portion covered with minute denticles; apex distinctly emarginate 

‘One male of the lot of brachiale from Kilimanjaro has the following imperfections 
in structure: The left hamule is normal, but the right hamule is entirely wanting, 
apparently not having developed. ‘The anterior lamina is apparently represented 
only by a tubercle, better developed on the right side, and not projecting as far as 
the level of the point of bifurcation of the left hamule.’ The left superior appendage 
is normal, but the right one is nearly a third shorter, although with the same acute 
apex as these appendages normally have, and bears no inferior denticles. The left 
lateral margin of 8 is dilated as in the female, and there is a rudiment of a similar 
dilatation on the right side. In all other particulars this male seems to be normal. 
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from side to side. Hamule with its apex bifid; internal branch rather 

slender, apex blunt, external branch shorter, twice as broad, apex trun- 

cated. Genital lobe not as prominent as the internal hamular branch. 
Feet black, femora yellow superiorly. 

Female.—Face and lips luteous, a black line 
in front of the eyes. Vertex and occiput dark 
brown. Rear of the head luteous. 

Thorax luteous; summit of the median dorsal 
carina, a Short line at the summit of the first 

Fig. 11. and second lateral sutures, rim of the spiracle 
ORTHETRUM ABBOTTI, Male. and margins of antealar sinus, black. 
bie ts Abdomen of almost equal width throughout, 
luteous, carine and anterior sutures black; a lateral marginal black 
stripe on 4-7; dorsum of 8 black with a luteous stripe each side, except 
at apex; dorsum of 9 black; dorsum of 10 black with two small apical 
luteous spots. Lateral margins of 8 somewhat dilated (about as much 
as in O. brunnea). 
Appendages straight, simple, blacks a little longer than 10; tubercle 
between them luteous. 
Vulvar lamina simple, margin straight, entire, not projecting farther 
than the apex of 8. 
feet: Femora superiorly luteous, inferiorly black; tibiz superiorly 
bright yellow, inferiorly black; tarsi black. 


Measurements of Orthetrum abbottii. 





mm mm. 
Total length. .sccccccacccccccccnnccncccncccesnenscnsnesessssssesaccnnss 36 35.5 
Abdomen ......---- 22-222 - 2 ee een ne ee ee eee ne ne nee nn en wees 25 24 
SEEN COTE awe TU xm el i edt 28.5 29 | 

| SFEET Ta CH VTE pte tm = fll lll le lll 28 28 
Superior appendages... .. 2... 22-02 ons cnc we enna nen cnn -n acme cccsce SO | ete eee 
PPP AS carat tilt eel el fale ee ei ie eee tet re ener .9 
SRS TGS fa ERNE ete ote a ae eel nora mesons = seer = 3.5-4 3.5 


| 








Locality—One male and one female in the National Museum collec- 
tion, from Kilimanjaro. 


ORTHETRUM WRIGHTII, Selys. 


Libellula wrightit, Setys, Ann. Soc. Ent. Belg., XII, p. 96; Ann. Mag. Nat. Hist. 
(4), III, p. 272, 1869. 

Orthetrum wrightti, KirBy, Cat. Odon., p. 182, 1890. 

Libellula desjardinsii, SELYS, in Pollen & Van Dam, Faune Madag., Ins., p. 22, 
1869; Rev. Mag. Zool., 1872, p. 182. 

Male.—F ace pale olive or luteous. Frons blue-black anteriorly and 
on the sides, which is continuous, with a black stripe in front of the 
eyes and vertex, the black thus inclosing a pale olive spot on the upper 
surface of the frons, and also a small yellow spot on the sides inferiorly; 
below the horizontal carina luteous. Labrum luteous, free margins 
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edged with black, and traversed by a median black stripe. Labium: 
Mentum and inner margin of lobes black, remainder of lobes yellowish. 
Vertex and occiput black. Rear of eyes luteous, with two black spots. 
Anterior and middle lobes of prothorax black, their anterior margins 
yellowish. Posterior lobe obscure yellowish, barely notched in the 
middle of the hind margin. 
Thorax yellowish brown, with black stripes as follows: A broad 


median dorsal reaching the antealar sinuses, an antehumeral not reach- 


ing the sinus; a broader humeral; an oblique lateral, in which the spi- 
racle lies, and which is closely connected with a similar parallel stripe 
in front of itself; a stripe on the second lateral suture, and an incom- 
plete oblique stripe behind the suture; these stripes are more or less 
confluent below; the median dorsal and antehumeral are connected 
inferiorly by a transverse anterior mesothoracic stripe. Latero-ventral 
metathoracic carina black. Interalar pieces mostly yellowish. Pectus 
obscure luteous. 

Feet black, cox marked with luteous, first femora luteous inferiorly. 
Hind tibiz with 7 outer, 10-11 inner spines. 

Abdomen shaped as in O. brachiale, Beauvois; black, marked with yel- 
lowish or reddish brown, as follows: 1 with a small dorsal and a small 
lateral spot; 2 with a larger dorsal and two 
lateral spots; 3 with two pairs of dorsal spots, 
one pair smaller and in front of the middle trans- 
verse (supplementary) carina, the other larger 
and behind the carina, and a lateral spot; 4-6 
with a dorsal spot on each side of longitudinal ny 
carina, near the middle of the segments; on 5. orrserrem sinerto sale 
and 6 each spot is almost divided longitudinally side view of genitalia of second ab- 
into two; 3-8 with a ventral spot on each side. oui oF Gk 

Superior appendages yellowish, not as long as the last two segments; 
of the shape described for O. truncatum; inferior denticles very small. 
Inferior appendage yellowish, similar to that of O. truncatum. 

Genitalia of 2 rather prominent, black. Anterior lamina longer than 
any other piece, its apex rounded, barely notched; viewed from the side 
it is quite slender. Hamule with apex bifid, branches approximately 
of equal length when viewed laterally; internal (anterior) branch slen- 
der, with a very acute apex directed outward; external branch much 
broader, somewhat lamellar, apex broad, truncate, angles rounded. 
Genital lobe rather broad, rounded, projecting equally with the inter- 
nal hamular branch. 

Wings hyaline, only the faintest tinge of yellow at extreme base of 
posteriors. Pterostigma dark brown. Membranule cinereous, slightly 
whitish at base. Reticulation black. Front wings with 12-15 ante- 
cubitals, 9 postcubitals, one hypertrigonal; discoidal triangle of two 
cells; internal triangle of three cells; three rows of posttriangular 
cells; one median cross vein. Hind wings with 10 antecubitals, 10-11 
posteubitals, no hypertrigonals, one median cross vein (2 in left wing), 
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triangle free, two posttriangular rows; inner side of triangle lying 
slightly beyond the arculus (a distance equal to that part of the arcu- 
lus from its lower end to the origin of its sectors); sectors of the tri- 
angle united at their origin. 

The female differs from the ma:e as follows: 

Lower half of median dorsal carina yellowish. Yellow of thorax 
brighter. Abdomen shaped much as in the female of O. brachiale; 2 
with a small dorsal yellow spot in front of the spot corresponding to 
that described for the male; 7 with a small lateral spot; 10 with a small 
dorsal spot. Sides of 8 dilated. Appendages a little longer than 10, 
yellow, straight, apex acute. Vulvar lamina not prolonged beyond 
apex of 8; margin entire, not bent in the manner described for O. 
brachiale. Front wings with 13-14 antecubitals, 8-9 postcubitals. 
Hind wings with 10-11 antecubitals, 10 postcubitals, one median cross 
vein, inner side of triangle in prolongation of arculus; sectors of tri- 
angle separated (right wing) or united (left wing) at their origins. 


Measurements of Orthetrum wrightii. 











mm. mm 
Total length. ...20..cccacccsnccccccccncccecnssnacscscnccccccncssenscccncccs 41 40 
DNGEyGA GY SIAM (TTA Cy UB eater cae olor 28 28 
Front Wilg.-.--.------------ 2-2 eee eee eee nnn een eee cen e nce e en cnnnee 30 30 
SE Tinera GLO aly Oot tetetaietor es aceasta toe 29 29 
IRGELOS HOM Bie oe alee eel lal a 3 3 
Superior appendages .-.-...-.- or ON leletn'alatefel eta 
APpendages - ~~~ - <n ase ean w ne eee ween cee we enn enn enn en ene nnn senna |aenn eee nn= il 





Localityx—One male and one female in the National Museum collec- 
tion, from the Seychelles, collected by Dr. W. L. Abbott. 


ONYCHOGOMPHUS COGNATUS, Rambur. 


Gomphus cognatus, RAMBUR, Névr., p. 167, 1842. 

Onychogomphus cognatus, SELYS, Bull. Acad. Roy. Brux., XXI, Pt. m1, p. 38 (Syn. 
Gomph., p. 19), 1854; Monog. Gomph., p. 56, 1858.—Karscu, Ent. Nach., XVI, 
p. 377, 1890. 

Lindenia cognata, KirBy, Cat. Odon., p. 59, 1890. 

Two males in the National Museum collection, from Kilimanjayo, 
belong to this species, but differ from the description of the male given 
by Baron de Selys! as follows: 

The dark marks of the face and lips are brown. In one male the 
“large raie transverse en avant, au sommet du front” is wanting. 

There are no spines on the occiput. 

There is a group of 6-8 black denticles on each side of the upper 
surface of the frons. 

The thoracic stripes are brown; the median dorsal bands are not 
broad and do not join the antehumeral bands; there is a stripe on the 
second lateral suture, and a stripe from the spiracle to between the 





1Monog. Gomph., p. 57. 
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second and third cox; the humeral stripe iS narrow and 0b well 
defined. 

The coloring of abdominal segments 2-7 is more like that of Ane 
female of the Stockholm collection than of the male. 

Stripes on the feet brown, rather ill defined. 

Antecubitals 11-12 on front wings, 8-9 on hind wings, 6-8 posten- 
bitals on all wings. First and fifth antecubitals thicker on all wings. 
No subcostal cross vein (of Karsch). Three cells after the triangles, 
then two rows. 

Measurements.—Total length, 43 mm. Abdomen, 35. Front wing, 
26-27. Hind wing, 25-26. Pterostigma, 3.5. Superior appendages, 3. 

One male has lost the last four abdominal segments. 

In spite of the differences described above, I believe these specimens 
to belong to O. cognatus (Rambur) Selys, because the appendages, the 
size of the body, and the pterostigma agree with the description 
thereof. The most serious differences are the absence of the occipital 
spines and the presence of the frontal denticles. 





ANAX RUTHERFORDI, McLachlan. 


Anax rutherfordi, McLachlan, Ent. Mo. Mag., XX, p. 128, 1885.—Kirpy, Cat. Odon., 
p- 85, 1890. 

Female.—F rons, nasus, and rhinarium pale greenish yellow; no spot 
on the frons. Labrum and labium a little more obscure. Free margin 
of the labrum slightly edged with blackish. Mandibles exteriorly pale 
yellow, their tips black. Vertex blackish, its tip light brown, forming 
a crescent, concave anteriorly, when viewed from above. Occiput and 
rear of the head brownish yellow; hind margin of the occiput concave. 

Colors of the thorax changed; perhaps greenish on the side, darker 
on dorsum. 

Abdomen stout, base inflated, thence tapering gradually to 7, apex a 
little wider. A supplementary lateral carina on 6-10, but faintly 
marked on 6 and 10. Between the two lateral carine of each side of 6-9 
are some blackish ae A cluster of fine black denticles on the 
median apical dorsum of 2; ventral apex of 10 with numerous slightly 
larger black denticles. General color of the abdomen reddish brown 
in the dried specimen; a basal black spot on 1; an apical black spot 
on 2-8, interrupted and divided into two spots by the dorsal carina on 
5-7; a median dorsal black spot on 9; 10 paler than the ae 
segments, apparently unspotted. 

Appendages leaflike, reddish brown, a little longer than the last two 
segments, apices anaderitale acute. 

Femora reddish, tibize and tarsi black. 

Wings hyaline, smoky along the posterior margin. Reticulation 
reddish brown about as far as the nodus, then becoming dark brown or 
black; the costa remains a light brown, however, for nearly its entire 
length. A yellow cloud at the base of all the wings between the costa 
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and the postcostal, not reaching as far as the first antecubital. Ptero- 
stigma dark reddish brown, surmounting 3-4 cells, its internal vein 
prolonged to the principal sector. Membranule with basal half white, 
apical half cinereous. Front wings with 21 antecubitals, the Ist and 
7th thicker than the others; 11 R, 10 L postecubitals, 4 hypertrigonals; 
triangles of 6 cells, 2 cells being on the inner side; internal triangle 
present, with one cross vein; three other median cross veins, all nearer 
the base than the arculus; subnodal sector with six inferior branchlets 
(including theinferior terminal fork); arculus joining the median nerve 
at the second antecubital. Hind wings with 15 R, 14 L antecubitals, 
1st and 7th thicker; 12 R, 14 L posteubitals, 4 R, 3 L hypertrigonals, 
triangle of 6 R, 5 L cells (but with a rudiment of the vein forming the 
6th) as in front wings; internal triangle present, with one cross vein; 
two other median cross veins, nearer than the arculus; subnodal sector 
and arculus as above; no anal triaugle. 

Measurements.—Length, 79mm. Abdomen, 59. Front wing, 60. 
Hind wing, 59. Appendages, 5.5. Pterostigma, 5.5. Breadth of 
head, 10.5 

Locality.—One female in the National Museum collection, from Kili- 
manjaro. 

The female of this species has not hitherto been described. Mr. 
McLachlan’s types were two males from Sierra Leone. The female 
above described seems to belong to the same species. The two males 
are stated to agree in 8ize with A. speratus, Hagen,' whose measure- 
ments are: Length, 72 mm.; abdomen, 51; wings, 56; pterostigma, 5.5; 
appendages, 7; alar expanse, 116; width of head, 10.5. The present 
female is somewhat larger, but a greater range of size is known for 
other species of Anax (longipes, junius, etc.). That A. rutherfordi 
should be found at a locality so distant from Sierra Leone as Kiliman- 
jaro is in accordance with the strong powers of flight possessed by the 
species of Anax and with what we know of the distribution of other 
African species of this genus. Mr. McLachlan’ records A. goliath, 
Selys, from Abyssinia and from Jellah Caftee, in West Africa. The 
types of Selys came from Madagascar. Hemianax ephippigerus, Bur- 
meister, occurs in the Congo and Senegal countries, Morocco, Algeria, 
Egypt, Western Asia, Turkestan, Arabia, the Himalayas, in Moldavia, 
and occasionally elsewhere in Europe. * 


ZESCHNA RILEYI, new species. 


Female.—F rons, nasus, rhinarium, and lips brown. Frons darker 
above, with a yellow half ring inclosing a nearly round dark-brown 
spot which reaches to the vertex; a yellow line in front of the eyes 
becomes confluent with this half ring, which latter is slightly inter- 





1Verhd. zool.-bot. Gesell. Wien, 1867, p. 46. 
2Ent. Mo. Mag., XXI, p. 131. 
3Selys, Ann. Soc. Ent. Belg., XX XI, p. 37, 1887. 
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rupted anteriorly, so that the inclosed round spot becomes confluent 
with the brown of the frons at this point. Vertex dark brown, with a 
crescentlike yellow tip; concave anteriorly. Occiput triangular, yel- 
low above and behind, its lateral angles and the rear of the head black. 

Thorax brown, dorsum with a short antehumeral yellow line from 
the anterior mesothoracic border halfway up to the antealar sinus; a 
very narrow yellow humeral line, slightly wider at the sinus. Sides 
with two broad oblique yellow bands, margined with shining black, 
one beginning under each pair of wings, but not attaining the bases of 
the feet. Antealar sinuses and some spots on interalar space yellow. 

Feet: Bases and femora reddish brown, apices of femora, tibie, and 
tarsi black. Spines of the hind tibize on the inner and outer sides 
equal in number and length. 

Abdomen distorted in this specimen, but apparently inflated at the 
base, thence gradually tapering to the apex; brown in the dried econ- 
dition and marked with yellow as follows: A trans- 
verse stripe margined with black on each side, near the 
middle of the dorsum of 2, but not meeting on the me- 
dian carina; 3-7 with a median dorsal! triangular spot 





a little in front of the middle of the segment; 2 and 3 Fig. 13. 
at base and 6-9 with a lateral spot; no supplementary #ESCHNA RILEYT. 
lateral carine; 10 denticulated ventrally. Frons and vertex, viewed 


from above 


Appendages brown, leaf-like, a little longer than the 
last two segments; rather narrow, with a slight dorsal longitudinal 
carina; apices rounded. 

Wings hyaline, reticulation dark brown, costa yellowish anteriorly 
to some distance beyond the nodus. Pterostigma yellow-brown, sur- 
mounting 3-34 cells; internal vein prolonged to principal sector. Mem- 
branule white, apical third grayish. Subnodal sector with three infe- 
rior branchlets (including the terminal one). Upper sector of the 
arculus arising perceptibly above the middle of the arculus, which 
latter meets the median vein at the level of the third costal antecubi- 
tal on the front wings. Two hypertrigonals (three on left hind wing). 
Triangle of four cells, two on the inner side. Internal triangle pres- 
ent, with one cross vein; four other median cross veins on the front 
wings, three other on the hind wings, all nearer the base than the 
arculus. Front wings with 17 R 16 L antecubitals, first and seventh 
thicker; 12 R11 L posteubitals, five posttriangular cells, then two rows 
increasing. Hind wings with 10 antecubitals, first and sixth thicker; 
13 RK 12 L posteubitals; four posttriangular cells, then three rows 
increasing. 

Locality—One female in the National Museum collection, from Kili- 
manjaro. The male is unknown to me. 

The coloration of the superior surface of the frons (Fig. 13) is char- 
acteristic of this species. I have named it after the late Dr. C. V. Riley, 
United States Entomologist, to whom I am indebted for the opportunity 
of studying several collections of Odonata. 
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PHAON IRIDIPENNIS, Burmeister. 


Calopteryx iridipennis, BURMEISTER, Handb. Ent. 11, p. 827, 1859.—WALKER, List 
Neur. Ins. Brit. Mus., p. 609, 1853. 
Euphea iridipennis, RAMBUR, Néyr., p. 252, 1842. 
Phaon iridipennis, SELYS, Syn. Calopt., p. 24, 1853; 4e Add., p. 
15, 1879; Monog. Calopt., p. 70, pl. 3, figs. 38, 4 (wings), 1854; 
Enum. Odon. Madag., p. 24, 1869.—KirBy, Cat. Odon., p. 


Fig. 14. 101, 1890. 
PHAON IRIDIPEN- One male in the National Museum collection, from 
NIS, male. Zanzibar, belonging -to the typical form, P. iridipennis, 
Dorsal wiew of abdom- : 


having a pterostigma. 


inal appendages. 


DISPARONEURA ABBOTTI, new species. 


Male.—Black with the following markings: 

A yellow band running across the front of the head from eye to eye, 
just above the epistoma. 

Labium and palps yellow, except the tips of the palps which are 
black. 

Anterior, posterior, and lateral margins, a small double spot on the 
middle of the prothorax, and sometimes one on each side, yellow. 

Thorax with a narrow antehumeral stripe, not attaining the antealar 
sinus, a broad oblique band in which lies the spiracle; all the side pos- 
terior to the black stripe which lies upon the whole length of the second 
lateral suture, and the pectus, greenish. 

Coxe, trochanters, and femora mainly yellowish, the black upon the 
latter reduced to a superior stripe, which, however, occupies nearly the 
entire second and third femora at their apices, and nearly all the first 
femora. 

Abdomen: A narrow longitudinal median dorsal stripe on 2, reaching 
from the base to a little more than half its length; a narrow basal ring 
on 3-6 interrupted on the median line; apical dorsum of 9 with a tri- 
angular spot whose truncated apex, directed forward, is distant from 
the base of the segment by about one-fourth the segmental length; 
dorsum of 10; inferior lateral margins of 1-8, confluent with the basal 
rings on 3-6, all yellow. 

Superior appendages yellow, of the length of the last segment, taper- 
ing slightly from base to apex,which latter is slightly thickened interno- 
inferiorly; each appendage apparently bears an intero-inferior basal 
tooth. Inferior appendages a little longer and darker than the superi- 
ors, moderately slender and curved somewhat toward each other in 
their apical halves. 

Wings hyaline, yellowish. Pterostigma black, rhomboidal, surmount- 
ing one cell. Median sector arising from the vein of the nodus, the 
subnodal a short distance after. Lower sector of the triangle aris- 
ing from the posterior margin of the wing about as far behind the 
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postcostal cross vein as the latter is long, and ending near the middle 


of the cross vein one cell after the vein which terminates the quadri- 
lateral and the space under it.' Sixteen postcubitals on the front 
wings, thirteen on the hind wings. Superior sector of the triangle 
ending on the posterior margin at about the sixth cell after the 
quadrilateral. 

Measurements.—Total length, 47 mm. Abdomen, 41. Front wing, 
26. Hind wing, 25. Superior appendages, 0.6, Pterostigma, 1. 

Locality.—Two males in the National Museum collection, from Kili- 
manjaro; the last seven abdominal segments of one of them are want- 
ing. The female is unknown to me. 

In his “ Revision du Synopsis des Agrionines,”*> Baron de Selys 
arranges the species of Disparoneura in two divisions, of which the 
first is characterized by the “median sector arising from the vein 
of the nodus, the subnodal a little after. The rudiment of the lower 
sector of the triangle parting from the posterior border a little more 
remote than the basal postcostal nervule and ending at the middle of the 
vein which terminates the space under the quadrilateral.” The second 
division has the ‘“subnodal sector arising from the vein of the nodus, 
the median ® a little in front of this vein.” The first division embraces 
but one species, D. subnodalis, Selys; the second, twenty-two (includ- 
ing D. delia, Karsch, 1891). 

D. abbotti belongs to the first division, whose characters must be 
modified as‘follows: 

Median sector arising from the vein of the nodus, the subnodal a 
little after. Lower sector of the triangle.arising from the hind margin 
of the wing farther from the base than the basal posteostal cross 
vein. 

a. Lower sector of the triangle ending at the middle of the vein which terminates 
the space under the quadrilateral............----...---. D. subnodalis, SELYs. 


b. Lower sector of the triangle ending near the middle of the vein one cell after that 
which terminates the space under the quadrilateral...D. abbotti, new species. 


D. subnodalis is also described as having a blue band on each side of 
the head between the epistoma and the eye (apparently not uninter- 
rupted from eye to eye as in abbotti), and on each side of the thorax 
two small pale juxtahumeral spots placed one above the other (wanting 
in D. abbotti). 

: DISPARONEURA MUTATA, Selys (?). 


Disparoneura mutata, SELYS, Rev. Syn. Agr., p. 164, 1886.—Kirpy, Cat. Odon., 

p. 133, 1890. 
Locality—One male in the National Museum collection, ‘“Taviite, 
Zanzibar, January, 1889.” 





1In the left front wing of one male, the lower sector of the triangle ends at the 
vein which terminates the space under the quadrilateral. 

2Mem. Cour. Acad. R. Belg., XX XVIII, 4, 1886, p. 162. 

5The original has ‘‘sous-nodal” instead of ‘‘médian”—an evident misprint. 
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I would have no hesitation in referring this male to D. mutata, Selys, 
were it not that his description of the appendages 
as seen in profile (‘‘de profil on les voit dilatés 
en dessous en une dent médiane triangulaire”) does 
not mention the two teeth shown in my figure 

ae (Fig. 15). The question arises: Can the appendages 
pisparoneura uu. Of the type be partly retracted within the last 


TATA (?), Male. segment so as to hide the more basal of the two 
Side view of abdominal ap- teeth ) 


pendages. 


AGRION INSULARE, Selys (?). 


Agrion insulare, SELYS, Rev. Mag. Zool., p. 179, 1872; Bull. Acad. Belg. (2), XLI, 
p- 1288, 1876. 
Cenagrion insulare, KIRBY, Cat. Odon., p. 150, 1890. 

One male in the National Museum collection, from the Seychelles, 
collected by Dr. W. L. Abbott, may belong to this species. The last 
three abdominal segments are wanting. It differs from the description 
of Baron de Selys' as follows: 

Pterostigma covers one and a half cells on front wings, two cells on 
hind wings; 14-15 posteubitals. No black marks on labrum. <A small 
linear yellow spot each side of vertex. Postocular spots represented 
by a metallic green patch. All but the head (and wings?) of the type 
(male) are wanting. 

Dorsum of prothorax and thorax metallic green. Prothorax with 
hind margin rounded, entire. Sides of thorax pale blue (?), a metallic 
green band on the first lateral suture, a black one on the second lateral 
suture; both complete. 

Feet luteous, with a superior black line. 

Dorsum of first three abdominal segments metallic green, of 4-7 
black; sides and below, light blue; a basal blue ring on 3-7, interrupted 
dorsally. 

Measurements.—Length of head, thorax, and first 7 abdominal seg- 
ments, 38mm. front wing, 24. Hind wing, 23. Pterostigma, 1.5. 


PSEUDAGRION PRAETEXTATOUM, Selys. 
Pseudagrion pretertatum, SELYS, Bull. Acad. Belg. (2), XLIII, p. 494, 1876.— 
KirBy, Cat. Odon., p. 153, 1890. 

Thirteen males and six females in the National Museum collection, 
from Kilimanjaro, belong apparently to this species. Only one male has 
the abdomen complete, and its appendages are in such bad condition as 
to afford no help in identification. The colors of these specimens agree 
with the description. The younger males have the sides of the thorax 
pale green, a short black stripe at the base of the front wings, no black 
marks on the pectus, the abdomen with a greenish metallic or bluish 
metallic luster. 


1 Bull. Acad. Belg. (2), XLI, p. 1288, 1876. 





NOTES ON THE ODONATA FROM EAST AFRICA, COLLECTED 
BY THE CHANLER EXPEDITION. 


By PuHILie P. CALVERT. 


THE National Museum, through Dr. Riley, has sent to me for study 
and identification the Odonata collected by Mr. W. A. Chanler’s expe- 
dition to East Africa in 1892-95. All of the specimens mentioned 
below, 19 in number, are from the Tana River. They represent seven 
species, all well known to occur in Africa. Bibliographical references, 
in addition to those here cited, may be found in Mr. Kirby’s Catalogue 
of the Odonata (London, 1890). 


UROTHEMIS EDWARDSII, Selys. 


Libellula edwardsii, SELYS, Explor. Alger. Zool., III, p. 124, Névr., pl. 2, figs. 5, 5a, 
(1849). 

Urothemis edwardsii, SELys, C. R. Ent. Belg., XXI, p. Ixv (1878).—CALVERT, 
Proc. U.S. Nat. Mus., XVI, 1893, p. 585, fig. 11. 

One male (abdomen, 26 mm.; hind wing, 34.5) agrees witi my figure 
(of the genitalia) above cited. The coloring of the hind wings differs 
but slightly from that described for the three males from Congo in 
the same paper ', viz, that the blackish-brown basal streaks in the sub- 
costal and half of the costal space reaches to the first antecubital. This 
description quoted speaks of the basal spot on the lind wings as ‘ not 
reaching the anal border;” “hind” should be substituted for ‘“ anal.” 

A second male (abdomen, 24.5 mm.; hind wing, 34) agrees with the 
fourth male from Congo, described.in the same paper by myself. TI still 
think it possible that Libellula sanguinea, Rambur (not Burmeister), 
may be the younger male of the same species as ediardsii. 

A female (head, thorax, and first four abdominal segments=21 mm. 
long, hind wing 32.5), last six abdominal segments wanting; apparently 
belongs to the same species as the last-mentioned male; i) general it 
agrees with Rambuvr’s description of his signata, but signata is there 
Stated to have a wing expanse of 8 cm. and to be 5 em. long. 
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TRITHEMIS RUBRINERVIS, Selys. 


Libellula rubrinervis, SELYS, Rev. Zool., 1841, p. 244; Explor. Alger. Zool., III, p. 
120, Névr., pl. 1, fig. 5-(1849). 
Trithemis rubrinervis, CALVERT, Proc. U.S. Nat. Mus., XVI, 1893, p. 585, figs. 8, 9. 
Two males, one female. No black on the labium. Abdomen: male 
23-25, female 21; hind wing: male 28-30.5, female 29. 


CROCOTHEMIS ERYTHR£A, Brullé. 


Libellula erythrwa, BRULLE, Exped. de Morée, III (1), p. 102, pl. 32, fig. 4 (1832). 

Crocothemis erythrwa, CALVERT, Proc. U.S. Nat. Mus., XVI, 1893, p. 585, fig. 10. 
Two females, abdomen 24.5, hind wing 51.5; sectors of the triangle 
of the hind wings separated at their origins. It closely resembles 
Trithemis ferrugaria, Rambur, of the same country, but differs in the 
stouter abdomen, and in the vulvar lamina being more nearly erect 
and not reaching as far as the apex of the tenth abdominal segment. 
It must be mentioned, however, that the vulvar lamina in these two 
females is relatively longer than in European specimens of C. erythrea.! 


CACERGATES UNIFASCIATA, Olivier (teste Selys). 


Cacergates unifasciata, CALVERT, Proc. U. S. Nat. Mus., XVI, 1893, p. 585, figs. 
Git 


Two males, six females; no trace of the dark-brown band on the 
wings of the females. Abdomen: male 18, female 16,5-18; hind wing: 
male 25.5, female 24-25. 


DIPLACODES LEFEBVREI, Rambur, 


Libellula lefebvrei, L. parvula, L. flavistyla, RAMBUR, Névr., p. 112, 116, 117, 1842. 


Libellula flavistyla, Srtys, Explor. Alger. Zool., III, p. 124, Névr., pl. 1, fig. 7, 
1849. 


One male, last four abdominal segments wanting. Genitalia not 
prominent. Anterior lamina almost flat, projecting less than any other 
part; marginentire. Hamule small, its apical fourth bifid, inner branch 
slender, eee curved but not hooked: apex acute; Sie branch 


1Dr. ion writes (eee Ent, Ze, | XXXVIII, p. 23, iceman 1893), eenivea 
recently erects (Trans. Am. Ent. Soc., Ks 1892, p. 162) a Trithemis erythrea Brullé; 
this is an untenable mode of designation, oe Brauer described a true Trithemis 
from the Island of Mauritius, very different from Libellula erythrea, Brullé, as Tri- 
themis erythrea, which indeed is vainly to be sought for in Kirby’s Synonymic Cat- 
alogue of Neuroptera Odonata, London, 1890.” The reply to this criticism is that 
the erythrea from Mauritius described by Brauer (Verh. k. k. zool.-bot. Gesell. 
Wien, XVII, p. 814, 1867), is a Tramea and not a Trithemis, and is to be found in 
Kirby’s Catalogue, p. 4. One may surmise that Dr. Karsch has merely copied the 
error of de Borre’s ‘‘ Repertoire Alphabetique,” etc. (Mem. Roy. Soe. Sci. Liege (2), 
XVI, No. 4, 1889), where, on a 18, C. erythrwa, Brauer, with the reference to the 
Verh. k. k. zool.-bot. Gesell., , just given, is incorrectly referred to Trithemis 
instead of Tramea. Dr. Brauer, in his ‘‘ Verzeichniss der Neuropteren ” of 1868 does 
not mention his own erythrea. 
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wider, apex obliquely truncated. Genital lobe projecting farthest, 
wider just before the apex than at the base; apex regularly and symmet- 
rically rounded. 


ORTHETRUM BRACHIALE, Beauvois. 


Libellula brachiale, BEAuvots, Ins. Afr. Amer., p. 171, Nevr., pl. 2, fig. 3, 1805.— 
Setys, Ann. Soc. Ent. Belg., XX XI, p. 21, 1887.—RaMBUR, Nevr., p. 62, 
1842.—GERSTACKER, Mitt. Naturh. Mus. Hamb., IX, 1, p. 5, 1891. 

Orthetrum brachiale, CALVERT, Trans. Am. Ent. Soc., XIX, p. 162, 1892. 


One female, abdomen 31, hind wing 33. The vulvar lamina differs 
from my description quoted above, in that its apical margin is not ‘“‘ bent 
toward the abdomen in the middle,” but I do not believe that this indi- 
cates anything more than a difference in the manner of drying. 


ORTHETRUM TRINACRIA, Selys. 


Tibellula trinacria, SELYS, Rev. Zool., 1841, p. 244; Rev. d’Odon. Eur., p. 4, 1850; 
Ann. Soc. Ent. Belg., XXXI, p. 19, 1887.—McLacuuan, Jour. Linn. Soc. 
Lond., Zool., XVI, p. 178, 1882. 

One female, abdomen 39, hind wing 37, pterostigma 4.5, From De 
Selys’ description! it differs only in the following minor points: The 
yellow of the rear of the eyes is not spotted with black; the only dis- 
tinguishable markings on the luteous thorax are a very slender brown 
antehumeral stripe and an obscure dark line on the upper part of the 
humeral suture. It agrees with the distinctive specific characters, viz, 
the abdomen distinctly compressed and vesiculose at base, and the 
absence of yellow at the base of the hind wings, and it possesses 10-11 
antecubitals on the front wings. 


1 Rey. d’Odon. Eur., p. 4, 1850. 
10 
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ON THE PROPER NAME OF THE GUNNELS OR BUTTER- 
FISHES. 


By THEODORE GILL, LL. D. 


a 


THE FISHES known by the book name of gunnels, and more gener- 
ally designated by fishermen and shoremen as butter-fishes, have been 
mostly accredited with the Latin names Murenoides, Centronotus and 
Gunnellus. The object of the present communication is to show that 
not one of these names is eligible, and that all have to be superseded 
by a still older name, Pholis. 


A 


In 1758, Ophidion was considered by Linneus! as a genus of Jugu- 
lares, and diagnosed as follows: 
131. OPHIDION. ‘Caput nudiusculum. Membr. branch. patula radis V. Corpus 


ensiforme. Pinna dorsalis anique unita caude, Pinnze-ventrales radiis duobus: 
exteriore spinoso. 


barbatum. 1, = Ophidium barbatum, 
imberbe. 2. = Pholis gunnellus. 
macrophthalmum, 3. = Cepola macrophthalma. 


The description was evidently based on the gunnel. 

In 1766 Ophidium was placed by Linnzus’ as a genus in the order 
Apodes, and redefined as follows: 

148. OPHIDIUM. Caputnudiusculum. Dentes maxillis, palato, faucibus. Membr. 
branch, radiis VII, patula. Corpus ensiforme. 


barbatum. 1. 
imberbe. 2. 


The description is more applicable to Ophidium than to the gunnel, 
if we take cognizance of the fact that Linnzus considered the chin 
appendages as barbels (‘‘cirris quatuor”) and not anomalous ventrals, 
Inasmuch as (1) the barbatum was the first species of the genus in both 
cases, (2) the ancient name referred to it, (3) Linnzus himself consid- 
ered it as the type of the genus, notwithstanding his diagnosis, and 
(4) the name Ophidiwm has been used universally for it, 1t seems best 
to retain the name with the usual acceptation. 


1 Systema Nature, ed. x, I, p. 259. 
2Systema Nature, ed. x, I, p. 431. 
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We are thus simply following out the principle of subordinating the 
description to usage and restriction by elimination to a natural genus. 
As this usage will not entail change it will doubtless be generally 
acceptable. Ophidion and Ophidium can not be used for different 
genera, the latter being simply an improved form of the earlier name. 
Some if not most of the American zoologists will probably prefer the 
earlier form, Ophidion.! I am, however, disposed under the circum- 
stances to accept the later name, Ophidium.’ 


EI. 


In 1763 Gronovius, in his “ Zoophylacium,” established a new genus 
called Pholis (p. 78) for the Blennius gunnellus, and this was the only 
species mentioned, though he evidently had others in mind? The 
most distinct generic characters were the extent and structure of the 
dorsal fin.‘ 

The genus of Gronovius, in the opinions of many, at least, is inad- 
missible, as that author had not yet become a binomialist. The single 
species of Pholis, for example, was named “ Pholis maculis annulatis 
ad pinnam dorsalem; pinnis ventralibus obsoletis.” Nevertheless a 
few would admit his genera. In the special case under consideration, 
fortunately, there need be no conflict, as the genus Pholis was soon 
reenforced by a binomialist. 

Seopoli, in 1777,° introduced the genus under his “Gens 1, Ano 
medio,” and ‘ Divisio 11, Thoracici,” in the following terms: 

*988. PuHoLis Gronov. Dorsum infra medium pinnatum. Pinne ventrales nulle, 
harumque loco ramenta pectoralia. Hisce notis, ut & ani situ differt a Blennio.’ 


The genus was thus reenforced, and the type is of course the only 
species mentioned by Gronovius—Pholis gunnellus=Blennius gunnellus, 
Linneus. 

It is not evident what Gronovius and Scopoli meant by the statement 
that the dorsal commenced at the middle of the length (‘‘adorso medio”), 
as the figure published by Gronovius correctly represents the dorsal 
commencing near the nape. There can, nevertheless, be no doubt that 
Pholis was based on the common gunnel, and that being the first name 
(after Ophidion) it should be adopted for the genus. 

Subsequent names do not require much consideration. 





‘The Ophidion imberbe is conspecific with the Blennius gunnellus described by 
Linnzeus on a previous page (p. 257) of the same volume. The ventrals of B. gunnellus 
had the same formula as those of 0. imberbe (‘‘ V. 2”). 

“The O. macrophthalma of the tenth edition was transferred to the new genus 
Cepola and named C. rubescens in the twelfth (p. 445). The proper name of that 
species, therefore, is Cepola macrophthalma. : 

3Pinne Vv. vel. vit... . Ventrales in quibusdam nullae, nisi Ramenta obtusa in 
pectore sub pectoralibus pro pinnis habentur, in aliis vero sunt distinctissimae. 
Gronovius in diagnose generis, p. 78. 

4Dorsalis unica, a dorso medio usque ad caudam extensa, & ossiculis parum 
aculeatis suffulta. 

5Int, Hist. Nat., p. 456, 1777. 
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EEF. 


In 1800 Lacépede, failing to recognize the identity of Blennius 
murenoides with B. gunnellus, isolated the former as representative of 
a distinct genus, Murcnoides, while he retained the latter in the genus 
Blennius. 

TV, 

In 1801 Bloch and Schneider established the genus Centronotus, with 
the following diagnosis: ‘‘Corpus ap pinna dorsi fosirwaniale 
tota aculeata.” 

Ni 


In 1815 Rafinesque proposed Dactyleptus as a substitute for Mure- 
noides, because he did not like the latter. 


VI: 


In 1817 Cuvier renamed the same genus “Les Gonnelles,” and later 
the latinized form Gunnellus was introduced by Fleming. 


NALIN 


In 1839 Swainson substituted for Gunnellus the new name Ophisomus, 


because it was not derived from the Greek or Latin. ! 


WET 
The further history is summarized in the following synonymy: 


Genus PHOLIS. 


<Ophidion, LINNZUs, Systema Nature, ed. x, I, p. 259, 1758. 

<Pholis, GRoNow, Zoophylacium, p. 78, 1763. (Not binomial.) 

<.Ophidium, LINNZUS, Systema Nature, ed. xu, I, p. 431, 1766. 

<Pholis, SCoPpoLt, Int. Hist. Nat., p. 456, 1777. 

<Murenoides, LACEPEDE, Hist. Nat. des Poissons, II, p. 324, 1800. 

<Centronotus, BLocu, Systema Ichthyologiw, ed. Schneider, p. 165, 1801. 
(Not Centronotus, Lacépéde, 1802.) 

<Dactyleptus, RAFINESQUE, Anal. Nat., p. 82, 1815. 

= Les Gonnelles (Murenoides, LACEPEDE, Centronotus, SCHNEIDER) CUVIER, Regne 
Anim. [lre éd.], II, p. 252, 1817; 2e éd., II, p. 239, 1829, etc.; éd. illus., 
Poiss., p. 174. 

<Murenoides, CLOQUET, Dict. Sc. Nat., XIX, p. 202, 1821. 

<(Gunnellus, FLEMING, Hist. Brit. An., p. 207, 1828. 

<Gunnellus, CUVIER & VALENCIENNES, Hist. Nat. des Poiss., XI, p 418, 1836. 

<Giinnellus, KRGyER, Naturhistorisk Tijdskrift, I, p. 376, 1837. 

< Ophisomus, SwAINsoNn, Nat. Hist. Fishes, ete., II, pp. 183, 277, 1839. 

= Gunnellus, GIRARD, Expl. and Sury. for R. R. Route to Pacific Oc., X, Fishes, 
p- 116, 1858. 

<Centronotus, GUNTHER, Cat. Fishes Brit. Mus., III, p. 285, 1861. 

Blennius, sp., LINNEUS, ete. 


1 Ophisomus = “Gunnellus Auct. ‘Nomina generica que ex Greca vel Latina lingua 
radicem non habent, rejicienda sunt.’ IJlliger, Prod. xvii.’”—Swainson, Vol. II, 277. 
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Px 


The substitution of the name Pholis entails a change of name for the 
including family, viz: 


Family PHOLIDID. 


Family Synonyms. 


— Niphidiontide, Gri, Canadian Naturalist (2), II, pp. 247, 253. 

— NXiphidiontide, GILL, Arrangement Families Fishes, p. 4, 1872. 

<Gunnelli, FITZINGER, Sitzungsber. k. Akad. der Wissensch. (Wien), LXVII, 
1. Abth., p. 41, 1873. 

<Centroblennioidei, BLEEKER, Versl. Med. k. Akad. Wet. Amsterdam (2), VIII, 
p. 368, 1874. 

= Pholididew, G1iLL, Mem. Nat. Acad. Sci., VI, p. 136, 1892. 

- Gobioides, part, CUVIER ET VALENCIENNES. 
Blenniide, part, GUNTHER et al. 


Subfamily Synonyms. 


<Monactylia, RAFINESQUE, Analyse de la Nature, p. 82, 1815. 
<Gunnelliformes, BLEEKER, Enum. Sp. Piscium Archipel. Indico, p. xxv, 1859. 
= Ophisominw, SWAINSON, Nat. Hist. and Class. Fishes, ete., II, p. 183, 1839. 

= Centronotine, GILL, Proc. Acad. Nat. Sci. Phila. 1859, p. 146 (1859). 
<Gunnellini, BLEEKER, Versl. Med. k. Akad: Wet. (2), VIII, p. 368, 1874. 


xX. 


Under the name Centronotus, the third given after Ophidion, Dr. 
Giinther, in 1861, included nine recognized and seven doubtful species, 
which belong to different genera, viz: 


RECOGNIZED SPECIES. 


NC. Gumellusys a= = eee ceiniee aie mieei= ta) LOUIS NG UMIVELLUS, 
Det Ce OS CULIALS aa naietetarste reid sietic seats Pholis fasciatus. 
BONG eds aR Lste eA ees eR Pholis nebulosus. 
Pholis ornatus. 
AE CHADUS seperate seinen Asternopteryx apus. 
5. C. gunelliformis ......-.-----------Asternopteryx gunnelliformis. 
6. C..dolichogasterzo =. s--ceeee cae aoe Pholis dolichogaster. 
7. C. alectrolophus ....-....-.--------Anoplarchus alectrolophus. 
Sha Cacrishagallinncoeespe oer == -Seee Anoplarchus atropurpureus. 
D) SO VOSCUS os vio mica ee eicee enemas atic om Gunnellops roseus. 
DOUBTFUL SPECIES. 
1. Ophidium mucronatum M.....-.-----Pholis gunnellus. 
Za BlENNUS CONIA WPime sie me ajaiewinae ee Pholis tenia. 
Bu DlENNiUS NUbDErMIMUSe ea. 2 oe ee Pholis ruberrimus. 
4, Blennius polyactocephalus.....----- Chirolophus polyactocephalus. 
5. Gunellus crassispina S..----.-----=- Pholis crassispina. 
6. Gunellus macrocephalus G......--.-Pholis gunnellus. 
T. Clinus affinis.. .s...-..------------- Stichevs affinis. 


. 
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XI. 


Under the name of Gymnelis imberbis, Dr. Giinther' combined the 
following references, most of which relate to the Pholis gunnellus: 


GYMNELIS IMBERBIS. 

Gymnelis imberbis, Kaup, Ap. Fishes, p. 156; YARRELL, Brit. Fishes, ed. Ricu- 

ARDSON, I, p. 79; GUNTHER, Cat., IV, p. 325. 
PHOLIS GUNNELLUS. 

Ophidium imberbe, LINNZUS; MonTaGuE, Wern. Mem., I, 95.—TurTon, Brit. 
Fauna, p. 88.—FLEMING, Brit. An., p. 201.—JENYNs, Man., p. 481.—YaR- 
RELL, Brit. Fishes, ed. 2, I, p. 412. 

CARAPUS ACUS. 


Ophidium imberbe, Lackphpr, part. (Radial formula and caudal fin of Pholis 
gunnellus. ) 
ANGUILLA ANGUILLA. 


Beardless Ophidium, PENNANT, Brit. Zool., III, 398, App., tab. 93. 


The conglomerate nominal species retained by Dr. Giinther under 
the name Gymnelis imberbis had obtained a place in British zoology 
since the early part of the century, and until I demonstrated in my 
article “On the affinities of several doubtful British: fishes,” pub- 
lished in 1864, that it was simply the embodiment of blunders of one 
kind or another. 





1 Cat. Fish. Brit. Mus., IV, p. 325. 
2Proc. Acad. Nat, Sci. Phila., 1864, pp. 199-208. 





THE DIFFERENTIAL CHARACTERS OF THE SYNGNATHID 
AND HIPPOCAMPID FISHES. 


By THEODORE GILL, LL. D. 


THE TYPICAL Lophobranchs have been distributed among two fami- 
lies by several authors, but by most have been combined in one. The 
reasons generally given for the separation have not been very satis- 
factory, and I now propose to indicate those which have influenced me. 


ie 


The first to recognize the family difference between the groups in 
question, and to give appropriate names to them, was Prof. Giovanni 
D. Nardo. 

In 1842 (1844)! Professor Nardo divided the Lophobranchs into two 
families, Syngnathide and Hippocampide, in the following terms: 


Fam.1, Syngnathide Narpo. Annuli protovertebrales constituuntur scutis squa- 
moso-corneis, medio angulosis, symmetrice striatis, contiguis, subimbricatis, corio 
superpositis, adherentissimis. Ossa nasalia et palatina usque ad apicem rostri pro- 
tracta, et maxillw superiori conjuncta. Epidermis crassa, stipata, continua, adhe- 
rens, scutorum strias exhibens. Appendices cutanee nulle. 

Subfamilial. Syngnathini Narpo. Ventrales nulle; os terminale; apertura bran- 
chiarum ad nucham. 

Subfamilia 2. Scyphini Narpo.? Corpus pinna unica seu dorsali instructum est. 

Fam. 2. Hippocampide Narpo. Annuli protovertebrales constituuntur ossiculis 
quadrangularibus, angulis porrectis, centre in tuberculum salientibus, distantes, et 
sibi invicem per angulos tantum seriatim et symmetrice conjunctis, corio intrin- 
secus obsitis. Ossa nasalia et palatina ad medium tantum rostri protracta, et maxillie 
superiori contigua. Epidermis continua, adherentissima, glabra. Appendices 
cutane multe, etc. 

Subfamilia 1. Hippocampini Narpo. Ventrales et caudales null; os terminale; 
apertura branchiarum ad nucham ec. 

Subfamilia 2. Pegasini NaRpo. Ventrales filiformes; os inferum ad basin rostri; 
apertura branchiarum ante pinnas pectorales, etc. 

Subfamilia 3. Solenostomini Narpo. Ventrales grandes, pectoralibus conjunctie; 
os terminale; apertura branchiarum ad jugulum ec. 





1Considerazione sopre aleune nuove famiglie de’ Syngnathi e de’ Plectognathi, e 
sui caratteri anatomici che le distinguono. <Atti Scienz. Ital., 1843, pp. 244, 245. 

2 Syngnathini, BONAPARTE, Catal. Metod. Pesci Europei, pp. 9, 89, 1846, is appaTte 
ently coequal with Scyphini of Nardo. 
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In 1846 Prince Bonaparte (of Canino) adopted this classification, but 


changed the name from Hippocampide to Pegaside, and substituted for 
Syngnathini, Siphostomini, and for Scyphint, Syngnathini. The former 
change was effected doubtless for the reason that Pegasus was the 


longest named genus, and the latter because Syngnathus was restricted - 


to the genus called Nerophis by other authors, while the one generally 
called Syngnathus was designated after Rafinesque Siphostoma., Bona- 
parte’s arrangement, then, was as follows: 
Osteodermi [= Lophobranchii]. 
Pegaside [= Hippocampide N.}. 
Solenostomini, 
Pegasini. 
Hippocampini. 
Syngnathide. 
Siphostomini [= Syngnathini N.]. 
Syngnathini [= Scyphini N.]. 

The relationship between the Hippocampini and the restricted Syng- 
nathide is evidently far nearer than that between the former and the 
Solenostomini and Pegasini. Inasmuch as the last two types are now 
universally conceded to be of family rank, it is unnecessary to urge the 
differences between them and the Hippocampini. The characters used 
to combine the three by Nardo are, indeed, not only superficial, but 
illusive. There are, however, differences in dermal investment between 
the Syngnathide proper and Hippocampini (or Hippocampid) which 
may be appreciated on analysis, and which are indicated in the diag- 
noses of the respective families submitted in the following synopsis. 

Swainson referred three Linnzan genera to his family Syngnathide, 
which he divided into subgenera as follows: 

Pegassus, LINN. [= Pegasida, AD.]. 
Hippocampus, Lixn. [!= Hippocampide, An.]. 
[ Hippocampus restricted. ] 
Phyllopteryx, Sw. 
Solenostoma, Lac. 
Syngnathus, LINN. [= Syngnathide, AD.]. 
Syngnathus, LINN. 
Acus, WILL. 
Solegnathus, Sw. 

It is probable that Adams, if he had proceeded independently, would 
not have been guilty of the gross inconsistencies which Swainson per- 
petrated, but, as a matter of fact, his diagnoses were almost inter- 
changeable with those assigned to the corresponding groups by 
Swainson. 

In 1854 Adams recognized three families of Lophobranchii and diag- 
nosed the Syngnathide and Hippocampide as follows: 

1. FamILy.—Pipefishes (Syngnathide).—Body prolonged, slender, or 
angulated; snout greatly prolonged, cylindrical; mouth terminal, ver- 
tical; ventral fins absent; caudal fin wanting in some. 


i 
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2. FAMILY.—Sea-horses (Hippocampidie)—Head and body com- 
pressed; snout narrow, tubular; mouth terminal; pectorals small, dor- 
sal single; caudal fin wanting. 

3. FAMILY.— Winged Sea-horses (Pegaside). 

Mr. Adams’ work was largely based on Swainson’s, and his diag- 
noses of families were often essentially similar to many of Swainson’s. 

In 1858 Dr. Girard adopted the families Hippocampide (after Owen 
and Baird) and Syngnathide, with the following data: 


Family HIPPOCAMPIDZ&, Owen. 


The sea-horse family being composed, to our knowledge, of but one genus ( Hippo- 
campus), we will not enlarge upon its characters here, since alluding to them would 
be a mere repetition of their enumeration further on. 


He added that— 


The position these fisbes assume in the media in which they live is not the least of 
their peculiarities entitling them to the rank of a family in the ichthyie method. 


Family SYNGNATHID, Bonaparte. 


The same remark consigned under the head of Hippocampide applies again to 
this family, for the genus Syngnathus is the sole generic type which we have had an 
opportunity of examining. Those established by Kaup are quite numerous, but the 
description of their characters has not yet come into our hands. 


The characters thus connected indirectly with the families in ques- 
tion are simply of generic value, and the agreement in many characters 
of Hippocampus with Gasterotokeus, Solenognathus and Phyllopteryx, 
associated with it by Kaup, shows that the ‘position these fishes as- 
sume” is of minor value and not significant of family differentiation. 
As Girard had knowledge of Kaup’s article published in 1853,' he had 
data to forbid the assumptions he indulged in. 

In 1882 Jordan and Gilbert accepted the two families in question 
and briefly differentiated them as follows: 

“FE. Snout tubular, bearing the short, toothless mouth at its end; body mailed. 
“F. Caudal fin present; head in the line of the axis of the body..Syngnathide. 
“FF, Caudal fin wanting; head not in line of axis of body... Hippocampide.” 

In the descriptive portion of their synopsis they gave amplified 
descriptions of the families, but did not add to their differential 
characters. 


Tt 


It will be obvious to anyone who compares the definitions above 
given with a collection of the fishes for which they were framed, that 
they are not applicable to any natural groups, and that such natural 
groups are definable by characters that have been generally neglected. 
I am therefore led to submit diagnoses of the several groups which 
appear to me to be at least better than those fox which they are 





1 Uebersicht der Lophobranchier. < Archiv Naturg., 1853, I, 226-234. 
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substituted. I do not anticipate, however, that they will be found to 
be definitive of the most natural arrangement, but the labor of years 
and a close and rigorous comparison of the skeletons of many genera 
will be requisite before such perfection is attainable. Meanwhile the 
notes here presented may be of some use in directing attention to 
features hitherto observed and as tentative to future work. 

Some erroneous conceptions have been entertained and misstatements 
made respecting features of the pipefish’s structure. Only a few need 
be here noticed, however. Such are the statements that the preoper- 
culam and interoperculum are wanting, that the intermaxillaries are 
also absent, and that the symplectic is a very important element. The 
preoperculum and interoperculum, as well as intermaxillaries, are devel- 
oped, but Lam unable to identify the symplectic. In no respect do the 
Lophobranchs deviate so materially from ordinary fishes as has been 
supposed. But, as long ago shown by Parker, they manifest, in addi- 
tion to the peculharities generally noticed, deviations in the scapular 
arch. There is no posterotemporal, the posttemporal and proscapula 
being immediately connected, and the ‘‘coraco-scapular plate ” is entire 
and not broken up into hypercoracoid and hypocoracoid bones. 


I. 
Order LOPHOBRANCHILE 


Synonyms as Order. 


< Lophobranches, CUVIER, Régne Animal, le éd., II, p. 155, 1817. 

<Osteodermi, BONAPARTE, Giorn. Accad. di Scienze, LILI (Saggio Distrib. 
Metod. Animali Vertebr. a Sangue Freddo, p. 39), 1832; Nuovi Annali delle 
Sci. Nat., II, p. 130, 1838; IV, p. 185, 1840." 

<Bursipari vel Incubatores, NaRDO, Atti Congressi Scienze Ital. rac. et ord., I, 
p. 70, 1842 (1844). 

<Lophobranchii, GIRARD, Exp]. and Surv. for R. R. Route to Pacifie Oc., X 
Fishes, p. 78, 1858. 

>Solenostomi, BLEEKER, Enum. Sp. Pisce. Archip. Ind., p. xiv, 1859.2 

>Syngnathi, BLEEKER, Enum. Sp. Pisce. Archip. Ind., p. xv, 1859. 

=Prostomides, DUMERIL, Hist. Nat. Poiss., II, p. 495, 1870. 

—Lophobranchii, GUNTHER, Cat. Fishes Brit. Mus., VIII, pp. 150, 186, 1870. 

—=Lophobranchii, Copr, Proc. Am. Assoc. Ady. Sci., XX, p.°330, 1872. 

=Lophobranchii, FITZINGER, Sitzungsber. k. Akad. der Wissensch., Wien, LXVII, 
1, Abth., p. 49, 1873. 


? 


Synonym as Subclass. 
Lophobranches, DUMERIL, Hist. Nat. Poiss., II, pp. 473, 488, 1870 (sous-classe). 
Suborder SYNGNATHI. 


Synonym as Order. 
=Syngnathi, BLEEKER, Enum. Sp. Pisce. Archip. Ind., p. xv, 1859. 





'The “Sectio 2. Lophobranchii (Syngnathi)” of Bonaparte (op. cit.) is coequal 
with the ‘‘ Ordo III. Osteodermi.”’ 

°*The ‘‘series Hyperostomi” of the ‘‘sublegio Lophobranchii seu Dactylodermi,” 
Bleeker, Enum. Sp. Pisce. Arc. Ind., p. xiv, 1859, is coequal with the order Lopho- 
branchii as here accepted. 


r 
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Synonym as Suborder. 


€ 


=Syngnathi, Giti, Arrangement Families Fishes, p. 2, 1872. 


Family SYNGNATHID 5. 
Synonymy. 


<Signatidi, RAFINESQUE, Indice d’Ittiolog. Siciliana, p. 36, 1810. 

<Syngnathide, BONAPARTE, Giorn. Accad. di Scienze, LII (Saggio Distrib. 
Metod. Animali Vertebr. a Sangue Freddo, p. 39), 1832. 

<Syngnathidea, BONAPARTE, Nuovi Annali delle Sci. Nat., II, p. 130, 1838; IV, 
p. 185, 1840. 

<Syngnathida, SWAINSON, Nat. Hist. and Class. Fishes, ete., II, pp. 195, 331, 1839, 

=Syngnathide, Nando, Atti Congressi Scienz. Ital. rac. et ord., I, p. 70, (1842) 
1844. 

<Syngnathide, Kaur, Archiv fiir Naturg., 19. Jahrg., I, p. 228, 1853; also Cat. 
Lophobr. Fishes Brit. Mus., p. 5, 1856. 

<Syngnathide, GIRARD, Expl. and Surv. for R. R. Route to Pacific Oc., X, 
p. 343, 1858. 

<Syngnathoidei, BLEEKER, Enum. Sp. Piscium Archipel. Indico, p. xv, 1859. 

<Syngnathide, DUMERIL, Hist. Nat. Poiss., II, p.499, 1870. 

<Syngnathide, GUNTHER, Cat, Fishes Brit. Mus., VIII, p. 153, 1870. 

=Syngnathide, Corr, Proc. Am. Assoc. Adv. Sci., XX, p. 339, 1872. 

=Syngnathide, GILL, Arr. Fam. Fishes, p. 2, 1872. 

=Syngnathi, FITZINGER, Sitzungsber. k. Akad. der Wissensch. (Wien), LX VII, 
1. Abth., p. 49, 1873. 

<Syngnathide, MOREAU, Hist. Nat. Poiss. France, I, p. 28, 1881. 

=Syngnathide, JORDAN and GILBERT, Syn. Fishes N. Am., pp. 80, 382, 1882. 


Syngnathi with squarish quadrangular plates attingent by extensive 
margins to the anterior and posterior plates, and allowing more or less 
lateral movements; tail not prehensile or curved downward. ° 


Subfamily SIPHOSTOMIN 
Synonymy. 


<Syngnathini, BONAPARTE, Giorn. Accad. di Scienze, LII (Saggio Distrib. 
Metod. Animali Vertebr. a Sangue Freddo, p. 39), 1832. 

<Syngnathini, BONAPARTE, Nuovi Annali delle Sci. Nat., II, p. 130, 1838; IV, 
p. 186, 1840. 

<Syngnathini, NARDO, Atti Se. Ital. 1843, p. 244; Atti Congressi Scienz. Ital. 
rac. et ord., I, 1842, p. 70 (1844). 

<Siphostomini, BONAPARTE, Catal. Metod. Pesci Europei, pp. 9, 89, 1846. 

=—Syngnathine, Kaur, Archiv fiir Naturg., 19. Jahrg., I, p. 231, 1853; also Cat. 
Lophobr. Fishes Brit. Mus., p. 21, 1856. 

—Syngnathiformes syngnathini, BLEEKER, Enum. Sp. Piscium Archipel. Indico, 
De XV, 1859: 

=Syngnathini, DUMERIL, Hist. Nat. Poiss., II, pp. 499, 534, 1870. 

<Syngnathina, GUNTHER, Cat. Fishes Brit. Mus., VIII, pp. 153, 154, 1870. 

=Syngnathini, MOREAU, Hist. Nat. Poiss. France, II, p. 40, 1881. 


Syngnathid with pectoral fins, a long cleft subeaudal ovigerous 


pouch to males, and the upper caudal ridge continuous with the lateral 
and the lower caudal ridge with the ventrolateral ridge of the trunk. 
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Subfamily DORY RHAMPHIN A. 


Doryrhamphine, Kaur, Archiv Naturgesch., 19. Jahrg., I, p. 233, 1853; Cat. Loph. 
Fish. Brit. Mus., p. 54, 1856. 
Doryrhamphini, DUMERIL, Hist. Nat. Poiss., II, pp. 499, 585, 1870. 
Syngnathide with pectoral fins and with a pectoral or abdominal 
ovigerous pouch to the males. 


Subfamily SYNGNATHIN 4. 


=Scyphini, NARDO, Atti Se. Ital., 1843, p. 244. 

=Syngnathini, BONAPARTE, Cat. Met. Pesci Eur., pp. 9,90, 1846. 
=Nerophine, Kaup, Archiv Naturgesch., 19. Jahrg., I, p. 234, 1853, 
=Nerophini, DUMERIL, Hist. Nat. Poiss., II, pp. 499, 600, 1870. 
—=Nerophini, MorEAU, Hist. Nat. Poiss. France, II, p. 61, 1881. 

Syngnathidz without pectoral fins or an ovigerous pouch, the eggs 
being attached to the belly of the male, and the upper caudal ridge 
continuous with the dorso-lateral and the lower caudal ridge with the 
lateral ridge of the trunk. 


Subfamily GASTROTOK HIN. 


Syngnathidze with pectoral fins, no ovigerous pouch but eggs em- 
bedded in a soft membrane of the abdomen in the males; the upper 
caudal ridge continuous with the dorso-lateral, and the lower caudal 
ridge continuous with the ventro-lateral ridge; the body expanded 
below in a horizontal surface between the lateral lines, and the tail 
tapering and finless. 


Family HIPPOCAMPIDA. 


Synonyms as families. 


<Hippocampide, Narvo, Atti Congressi Scienze Ital. rac. et ord., I, 1842, p. 70, — 
(1844). 
<_Pegasidw, BONAPARTE, Cat. Met. Pesci Eur., p. 9, 1846. 
>Hippocampida, OWEN, Lect. Comp. Anat. Vert. An., I, p. 50, 1846. 
> Hippocampide, Batrp, Icon. Encyel., I, p. 282, 1850. 
> Hippocampide, ADAMS, Man. Nat. Hist., p. 94, 1854. 
> Hippocampide, GIRARD, Expl. and Sury. for R. R. Route to Pacific Oc., X, | 
Fishes, p. 342, 1858. (Incl. Hippocampus only.) 
=Hippocampide, Cope, Proc. Am. Assoc. Ady. Sci., XX, p. 339, 1872. 
=Hippocampide, GILL, Arr. Fam. Fishes, p. 2, 1872. 
=Hippocampi, F1rziInGER, Sitzungsber., k. Akad. der Wissensch. Wien, LX VII, 
1. Abth., p. 49, 1873. 
=Hippocampide, JORDAN and GILBERT, Syn. Fishes N, Am., pp. 80, 385, 1882. 
—=Hippocampidi, Pony, Repert. Hist. Nat. Cuba, II. 


Syngnathi with rhombiform quadrangular, or irregular plates with 
extensions buttressed against corresponding ones of the preceding and 
succeeding plates, thus prohibiting any lateral movement; tail more or 
less prehensile or curved downward; proscapular plates large and 
mammilated, and antepectoral plate wide. 
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Subfamily SOLHGNATHIN 2%. 


Synonyms. 


<Solegnathine, GILL, Proc. Acad. Nat. Sci. Phila. 1859, p. 149 (1859). 
=Solegnathing, GILL, Mem. Nat. Acad. Sci., VI, p. 137, 1893. 

Hippocampide with the upper caudal ridge deflected and continuous 
into the lateral ridge and the lower caudal ridge continuous with the 
ventro-lateral ridge of the trunk; nuchal plate not elevated and not 
connate with the head. 

Only one genus is known, viz: 

Solegnathus, SWAINSON, 1839. 


Subfamily HIPPOCAMPIN 4. 


Synonums as subfamilies. 


<Hippocampini, BONAPARTE, Nuovi Annali delle Sci. Nat., I, p. 130, 1838; IV, 
p. 186, 1840. 

<Hippocampini, Narpo, Atti Congressi Scienz. Ital. rac. et ord., I, 1842, p. 70, 
(1844). 

<Hippocampine, KaupP, Archiv fiir Naturg., 19. Jahrg., I, p. 228, 1853; also Cat. 
Lophobr. Fishes Brit. Mus., p. 6, 1856. 

<Hippocampiformes, BLEEKER, Enum. Sp. Piscium Archipel. Indico, p. xv, 1859. 

=Hippocampine, GILL, Proc. Acad. Nat. Sci. Phila. 1859, p. 149 (1859). 

<Hippocampini, DUMERIL, Hist. Nat. Poiss., II, pp. 499, 500, 1870. 

<Tippocampina, GUNTHER, Cat. Fishes Brit. Mus., VIII, pp. 153, 194, 1870. 

=Hippocampini, MOREAU, Hist. Nat. Poiss. France, IT, p. 34, 1881. 


Hippocampide with the upper caudal ridge ceasing forward under 
the dorsal and the lower caudal ridge continuous with the lateral ridge 
of the trunk; nuchal plate more or less elevated, crowning the back of 
the head and connate with the preceding plate. 

The subfamily thus defined includes five genera, which represent two 
sections which themselves should perhaps be raised to subfamily rank. 


Section 1. 
Hippocampus, RAFINESQUE, 1810. 
Acentronura, KAuUP, 1853. 


Section 2. 
Phyllopteryx, SWAINSON, 1839. 
Phycodurus, GILL, 1895, 
Haliichthys, GRAY. 


The genus Phyllopteryx, as left by Dr. Giinther, embraces three spe- 
cies, each of which appears to represent a distinct genus, one of which 
isunnamed. This is represented by the P. eques of Giinther and may 
be termed Phycodurus on account of its tail, which seems to branch out 
like a seaweed (guxwdes); it is distinguished further by the alternate 
contraction and expansion of the inferior contour of the body, the 
Spinigerous inferior ridge and the low-set dorsal fin. 
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NOTES ON THE SYNONYMY OF THE TORPEDINIDZ 
OR NARCOBATID., 


By THEODORE GILL, LL. D. 


SEVERAL genera of the family Torpedinid have for many years been 
known under names which are of later date than those under which 
they were first made known. The typical genus of the family, too, has 
for almost a century enjoyed a name (partly a heritage from the 
ancients) which by right belongs to another very distant genus of true 
fishes. Tio demonstrate these facts is the object of the present com- 
munication. 

il 


For more than twenty years I have been aware of a use of the word 
Torpedo which would necessitate some violent changes if the rules of 
nomenclature were strictly followed. But as most ichthyologists until 
lately have been unwilling to follow such rules, if they interfered with 
their preconceived ideas, I have reserved the information in question in 
order to avoid inflicting too severe a shock, and have hoped that some 
other might have discovered the facts. No one has yet announced the 
discovery, however, and as there are now many ichthyologists who are 
amenable to rules and are willing to accept evidence, I have deemed a 
historical exposition of certain facts timely and no longer premature. 

In 1775 Forskal’s “+ Descriptiones Animalium, Avium, Anphibiorum, 

Piscium, Insectorwm, Vermium,” ete., was published, and in it is a 
description of what is called Raja torpedo. The so-called Raja was 
distinguished by “‘ pinna dorsali adiposa, corpore nigro maculato, cirrhis 
oris sex,” and was described at length. The description is applicable to 
the ‘electric catfish” of the Nile. In a note, the species is referred 
to a distinct genus in the following terms, and with the distinctions of 
typography here used: 
— OBs.1.! An cum Mormyro, genere potest sociari; vel inter Torpedines posteriores 
Rondeletii locum invenire: aut potius novum constituere genus? Certe determi- 
natur Torpedinis CHARACTER GENERICUS: VPiscis branchiostegus: apertura lineari, 
obliqua supra pinnas pectorales : corpore nudo: pinnis ventralibus, seu abdominalibus: 
dentibus numerosissimis, densis, subulatis. 


1The second note (‘‘Obs. 2”’) refers to the habits, electrical properties, use, etc., of 
the species. 
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Every requisite for generic nomenclature is here fulfilled. A name 
is given, a real diagnosis 1s supplied, and a typical species described. 
Of course a great mistake was made in identification, but the desecrip- 
tion and not the identification is the cardinal point in the determina- 
tion of the question at issue. The perversion of the name Torpedo 
from the rays so long familiar under that designation is very regret- 
table and at variance with ancient usage; but even the ancient use of 
Torpedo for the rays was secondary, the primary use being for the 
quality of numbness or torpidity, and the electric catfish is as much 
the embodiment of numbness as the electric ray. Besides, we have 
been too much used to wanton perversions of old names to be much 
shocked by any new manifestation. Witness the perversion of the 
name Trochilus (originally used for a snipe) to the exclusively American 
humming birds, and of Amia (originally given to a tunny) to the equally 
American ganoids. For such unscientific perversions we have to blame 
Linnweus and his followers, and so distorted were their views of the 
fitness of things that they even took a certain pride in misusing such 
names, and were very particular in rejecting what they were pleased 
to call barbarous and nonclassical terms. Remonstrances against such 
perversions were not wanting to Linnzus, even very early in his career ;! 
but he was deaf to all, and scientific nomenclature has consequently 
been cursed with a load of names revived in avery different sense from 
their primitive use. At worst, one more such misused term will be 
Torpedo, but its misuse will be less repulsive than that of many others, 
because its primary meaning will not be in disaccord with the fish. 

The facts in question are thus exhibited in the synonymy: 


Genus TORPEDO. 


= Torpedo, FORSKAL, Desc. Anim., etc., p. 16, 1775. 
=Malapterurus, LACEPEDE, Hist. Nat. Poiss., V, p. 90, 1802. 
—Anacanthus, MINDING, Lelhrb, Nat. Fische, p. 117, 1832. 
Raja sp., ForskAt. 
Silurus sp., GMELIN et al. 
The family to which it belongs should consequently be called Tor- 
PEDINID AL. 
if, 


If the propriety of the retention of the name Torpedo in place of 
Malapterurus is conceded, it necessarily follows that another name 
must be used for the genus of electric rays. Narcacion is the oldest 
term, having been given by Klein in 1742, and was adopted in 1861 
by Gill and later by Bleeker, but having been given before the estab- 
lishment of the binomial system of nomenclature is now considered 
‘ineligible. 


1 Dillenius, in an early letter to Linnweus, remarked: ‘“‘I do not object to Greek 
words, especially in compound names; but I think the names of the ancients ought 
not rashly and promiscuously to be transferred to our new genera, or those of the 
New World.” There was much more sound advice in the letter, which Linneus 
unfortunately did not profit by. 


a ni ds 2 
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The next in order of proposition is Narcobatus, introduced by 
De Blainville in 1816, and this should accordingly be adopted. 


TY: 


In 1862, in a note on the classification of the ‘“‘Torpedinoide” or 
“Narcaciontoide,” I proposed a new generic name for the Torpedinine, 
or “ Nareaciontine” without dentiform processes round the spiracles, in 
the following terms: 


Spinaclesewichdentateds borderssoe.se~ 2 eee sels cea <a ele wees 2-5 Narcacion, 
Spiracles with smooth borders (Torpedo occidentalis St.) ....-.-.---. Tetronarce. 


Tetronarce should of course have been Tetranarce, the name alluding 
to the four-sided form. Tetronarce was purely a printer’s biunder, 

In 1886 Dr. G, Fritsch, in a communication on the systematic arrange- 
ment of the species of Torpedo,' proposed the same subdivision as the 
preceding, calling the Narcacion of Gill Fimbriotorpedo, and the Tetra- 
naree of Gill Gymnotorpedo. 


LY, 


In 1826 Dr. J. J. Kaup? proposed anew genus named Narke for the 
Raja capensis of Gmelin, which he defined in the following terms: 

Narke. Raja GMEL. Torpedo Schneid. Kennz. der Gattung. Scheibe des Kérp- 
ers rund. Riicken gewélbt. Spritzlécher, die kurzeu Roéhren hinter den Augen. 
Schwanz fleischig, kurz, mit einer Riickenflosse, 

Diese Gattung ist nahe mit Torpedo verwandt, von welcher sie der gewélbte 
Riicken und der Mangel der einen Schwanzriickenflosse unterscheidet. Eine Art. 
Raja Gronoviana, Lacép. Raja capensis, Gmel. 

As the generic name Narke was published more than a decade before 
Astrape and was well defined, the former name (not having been previ- 
ously used) must be revived. 


Wi, 


The genera of Narcobatids were segregated by me in 1862 into three 
subfamilies. These are well distinguished by skeletal and visceral 
characters, as well as external ones, and are here retained. Discopyge 
may represent a fourth subfamily distinguished by the united ventrals. 
The essential synonyms of the respective subfamilies and genera are 
also given. 


Family NARCOBATID 4. 


Torpedines, HENLE, Uber Narcine, p. 29, 1834. 

Torpedines, MULLER, Mag. Nat. Hist., n.s., II, p. 90, 1838. 

Torpedines, MULLER and HENLE, Syst. Beschreib. Plagiostomen, p. 176, 1841. 
Torpedinide, OWEN, Lect. Comp. Anat. Vertbr. An., I, p. 51, 1846. 
Torpedinide, ADAMS, Man. Nat. Hist., p. 87, 1854. 

Torpedinidew, RICHARDSON, Encycl. Brit., 8. ed., XII, p. 328, 1856. 


1 Arch. Anat. Phys., 365. 
2“ Beitrige zur Amphibiologie und Ichthyologie” (Isis, 1826, col. 87-90). 
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Torpedinoidei, BLEEKER, Enum. Sp. Piscium Archipel. Indico, p. xiii, 1859. 

Torpedinoide, GILL, Cat. Fishes E. Coast N. America, p. 61, 1860. 

Torpedinoide or Narcaciontoide, GILL, Annals Lye. Nat. Hist. New York, VIII, 
p. 386, 1861. 

Torpedines, DUMERIL, Hist. Nat. Poiss., I, p. 503, 1865. 

Torpedinide, GUNTHER, Cat, Fishes Brit. Mus., VIII, pp. 434, 448, 1870. 

Torpedines, FITZINGER, Sitzungsber. k. Akad. der Wissensch., Wien, LXVII, 
1. Abth., p. 57, 1873. 


Subfamily NARCOBATIN. 


> Torpedinini, BONAPARTE, Nuovi Annali delle Sci. Nat., I, p. 130, 1838; IV, p. 183, 
1840. 

> Torpedina, SWAINSON, Nat. Hist. and Class. Fishes, ete., II, pp. 192, 321, 1839. 

> Torpedinina, GRAY, List. Fish. Brit. Mus., I, p. 99, 1851. 

=Torpedinine, GILL, Cat. Fishes E. Coast N. America, p. 63, 1861. 

=WNarcaciontine, GILL, Annals Lye. Nat. Hist. New York, VIII, p. 387, 1861. 


Genus  NARCOBATUS. 


>Narcacion, KLEIN, Historize Piscium Promovend# missus tertius de Piscibus 
per branchias occultas spirantibus, p. 31, 1742. 

> Torpedo, DUMERIL, Zoologie Analytique, p. 102, 1806. 

> Narcobatus, BLAINVILLE, Journal de Physique, ete., LXAXXIII, p. 263, 1816; 
Bull. Soc, Philom., 1816, p. 121. 

> Torpedo, MULLER and HENLE, Syst. Beschreib. der Plagiostomen, p. 126, 1844. 

>Narcacion, GILL, Proc. Acad. Nat. Sci. Phila., 1861, App. (Cat. Fishes E. Coast 
N. America), p. 63, 1861. 

=Narcacion, GILL, Annals Lye. Nat. Hist. New York, VIII, p. 386, 1861. 

> Torpedo, GUNTHER, Cat. Fishes Brit. Mus., VIII, p. 448, 1870. 

—VFimbriotorpedo, Frirscu, Archiv. Anat. Phys., p. 365, 1886. 


Genus TETRANARCE. 


—Tetronarce, GILL, Annals Lye. Nat. Hist. New York, VII, p. 386, 186i. 
—Gymnotorpedo, FrirscH, Archiv. Anat. Phys., 565, 1886. 

Torpedo sp., AUCT. 

Narcine sp., GIRARD. 

Narcacion sp., GILL. 


Subfamily NARCININ 2. 


—Narcinine, GILL, Ann. Lye. Nat. Hist. New York, VIII, p. 387, 1861. 


Genus NARCINE. 


—Narcine, HENLE, Uber Narcine, p. 31, 1834. 

>Syrraxis (JOURDAN), BONAPARTE, Fauna Ital. sub Torpedo narce. 

=Narcine, MULLER and HENLE, Archiv Naturgesch. 1837, I, p. 400; Syst. 
Beschreib. Plagiostomen, p. 129, 1841. 

>WNarcine, GILL, Ann. Lyc. Nat. Hist. New York, VIII, p. 387, 1861. 

>Cyclonarce, GILL, Ann. Lye. Nat. Hist. New York, VIII, p. 387, 1861. 

>Gonionarce, GILL, Ann. Lyc. Nat. Hist. New York, VIII, p. 387, 1861. 


ae 
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Genus NARKE. 


=Narke, KaupP, Isis, XVIII, p. 88, 1826. 
=Astrape, MULLER and HENLE, Archiv Naturgesch., 1837, I, p. 400. (‘*7. 
capensis und T, dipterygia aut.” named only.) 


Genus TEMERA, 


—=Temera, GRAY, Zool. Miscel., p. 7, 1831. 


Subfamily DISCOPY GIN A+. 
Genus DISCOPYGE. 


=Discopyge, TscHupi, Unters. Fauna Peruana, Ich., p. 32, 1845. 


Subfamily HY PNIN A 
—=Hypnine, GILL, Ann. Lyc. Nat. Hist. New York, VIII, p. 386, 1861, 
Genus HYPNOS. 


. 
. 
=Hypnos, A. DUMERIL, Rev. et Mag. Zool. (2), IV, p. 277, 1852. 
| 


























THE FAMILIES OF SYNENTOGNATHOUS FISHES AND 
THEIR NOMENCLATURE. 


By THEODORE GILL, LL.-D. 


In 1872 I recognized two families of Synentognathous fishes and 
designated them as Belonide and Scomberesocidie, establishing the 
former for Belone as generally understood,' and restricting the latter to 
the Exoceetine, Hemirhamphine and Scomberesocine types.” 

The constituents were thus indicated, but the families themselves 
were not defined. To complete this delayed task, as well as to present 
the opinion of others, 1s the object of the present communication. 


i 


The genus EHsox was adopted by Linneus from Artedi, and its eardi- 
nal character was the backward position of the dorsal and anal fins, 
and their opposition to each other, The other points noted were second- 
ary and sometimes ignored in practice. The artificial character of the 
genus will be evident from a consideration of the species referred to it 
in the last edition of the Systema Nature.* 


Species of the Linnwan genus Esox. 











Linnean species. | Modern genera to which referred. 

ai : Eellevaiins Sete' 
SPSL OIL em clateletn nn eiettae teense sissies eicisieities coe | Sphyrcena 
SRE SSEES ete etete are ete telteta a aie teeta ote elt tore into relate ictaie efeietei teas ieee | Lepisosteus. 
RUMMLAE OCS retntoere micete rare mine ale ier sieieisieleiataisie siete ae sicinieeie sme | Albula. 
PERM ALO OULS -tetctateistara alas orelatalsiicinraiclerey= == siavein's simiaia sims lajelsteta/e'e\cieie | Synodus. 
BPEL CUS pamoten ce eicoec cae a ale iaincin ene clne cteras ccimeise clam e ere’ | Lucius (= Esox, Cuvier). 
RPPRELO TEC einen efacanias) na lafeicteraeratee ciacia ais nvetele eine aleieie t= w/eicla sve | E'sox (= Belone, Cuvier). 
MET OUSCLUS ee ert totale Seri este als ines sls ein iar- bens Se eles 
BUC EUSLUCCTESTS payer ta\<tn sratsieta a elncatelajelere rt yalaeelaie'e wink on fasel arg eiaiwlerarace Hemirhamphus. 
PRMNOICITIZILOCEDIULUILS AW afataie acta elntmfal-liaioiciaiz oe ainisjelate [tel = = oni a,nie'e ce Chirocentrus ? 


* The Esox hepsetus of Linneeus was a compound of very dissimilar forms. In the tenth edition of 
the Systema Nature its synonyms are (1) the ‘‘Argentina pinna dorsali pinne ani opposita’ of the 
Ameenitates Academic (I, p. 321, 1749), and (2) the Piquitinga of Maregrave. ‘The former is unrecog- 
nizable, but Cuvier and Valenciennes felt sure that it was nota Hemirhamphus. It had numerous 
teeth (os interne denticulis exasperatum), the lower jaw slightest produced (maxiila inferior paullo 
longior), a double lateral line (duplici linea longitudinali a lateribus distinctum), and the rays: B. 
approximately 10 (cerciter decem), D. 14, P.12, V.6, A. 15, C. 14. 

tThe Lsox gymnocephatus is another of the undeterminable species of Linneus. Cuvier and Valen- 
ciennes thought that 1t might have been an Erythrinus, but such could not have been the case, as the 
radial formula (D. 13, P.10,V. 7, A. 26, C. 19) clearly shows, even assuming that Linnzus had erred as to 
its habitat (‘in India’'). It essentially agrees with the Chirocentrus dentex, and was quite likely a 
young specimen of that species (** Maguitudine Ammodytis erat qui nobis visus”). 





'Giinther, Cat. Fish. Brit. Mus., VI, pp. 234-256. 
2 Giinther, op. cit., pp. 256-298. 3 Vol. 1, pp. 515-517. 
Proceedings of the United States National Museum, Vol. XVIII—No. 1051. 
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This strange medley (rendered more heterogeneous still by some suc- 
ceeding authors) was allowed to remain for a number of years. At 
length, in or before 1803, Sphyrana, Lepisosteus, Albula and Synodus 
were eliminated, but not until 1810 was the residunm disintegrated. 


Ii; 


In 1810 Raftinesque, in his ‘‘Caratteri,” divided the genus sox as 
left by Lacépede in the following terms: 

I] genere Esox di Linneo é stato diviso da Lacépéde in quattro generi, Esoa, 
Sphyrena, Synodus e Lepisosteus; 10 propongo di dividere nouvamente in due il suo 
genere Esox; lasciero questo nome alle specie marine che hanno il corpo tetragono 
con due linee laterali da ogmi lato como nil genere Exocatus, le mascelle lunghe e 
strette, le ale dorsale lunghe giungendo dall’ ano fino alla coda e falciformi, &c.; 
mentre formerod un nuovo genere col nome di Lucius della specie fluviatile che hanno 
il corpo cilindrico, una sola linea laterale, le mascelle larghe, ele ale dorsali ed anali 
corte e rotondato. 

This division was quite good, and the distinction of the two genera 
justified by the contrasted characters as wellas thenames. Rafinesque 
has still further the merit of recognizing a similarity between Hsox as 
limited by him (Belone) and Hxocetus. But the proposition thus regu- 
larly formulated was destined to remain long in abeyance and the 
names given to be superseded by a later set. 


ILL. 


In 1817 Cuvier, in the “ Regne Animal,” divided Hsoxr on the same 
lines as Rafinesque had done, but restricted Hsox' to the pikes (Lucius, 
Rafinesque) and gave the name Belone? to the garfishes (Hsox, Rafin- 
esque). This view has been almost universally accepted, the only 
dissenters being Bonaparte in 1850, and very recently Jordan, with 
a few other American naturalists. The reversion of those natural- 
ists to the Rafinesquian names is perfectly justified. ven the per- 
version of ancient names is less under such usage than under the 
Cuvieran nomenclature. <As this statement may surprise some, a justi- 
fication of it is timely, especially as it may tend to quiet those whose 
minds would be otherwise too much disturbed. 


TV 
Esoxv is a name so long connected with the pike in scientific nomen- 
clature, that it is probable that even many ichthyologists suppose it to 
be the ancient name of that fish. There is, however, no reason to sup- 
pose that it was its proper name; on the contrary, there is every reason 


to believe it had nothing to do with the pike. The only occurrence of 
the word Hsow (or Isox) or Hsos in ancient classical literature, so far as 


'Reone Animal, II, p. 183. 
2Réegne Animal, II, p. 185. 
5Bleeker has revived the name Wastacembelus of Klein for the garfishes. 


1 





Meeps 
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preserved or known, isin a single passage of Pliny’s Natural History! 
According to Pliny, the Hsor or Hsos was a very large fish of the 
Rhine, equaling the tunny in size, that is, weighing about 1,200 pounds, 
and which might require a yoke of oxen to haul it out.’ 

Gesner imagined this notice to be referable to the pike, and he 
appears to have been the originator of the misconception, which, how- 
ever, was not shared by his contemporaries or many of his successors. 
There is, indeed, good ground to believe that the name used by Pliny 
was a corruption of some German or Gallic designation of the sturgeon. 


Ae 


Belone is generally connected with the gars, and by later lexicogra- 
phers, as Liddell, Scott, and Drisler (1883), defined as ‘‘a sharp-nosed 
kind of fish, garfish, elsewhere fags.” This is, however, at most only 
partially true. The notices of Aristotle clearly indicate that in most 
cases a syngnathid or pipefish was the form intended; such as the 
statements that the belone, in the period of reproduction, splits apart 
and thus allows the eggs to escape, having a slit under the stomach 
and intestine which, when the eggs are discharged, heals up (VI, 11, 2);° 
and also that the belone is late in parturition and then burst, and that 
the young attach themselves to the parent (Aristotle, VI, 16, 4). The 
statement that the kingfisher’s nest is principally composed of back- 
bones of the belone?* is also significant. 

The point in the statement that the halcyon makes its nest of the 
belone’s bones relates to the size of the fish. The gar is a compara- 
tively large fish, and not likely to have been used in such connection. 
Nor is it obvious how the bones were identified as the belone’s,’ and it 
is probable that the allegation involves a generalization based on an 
extremely limited number of observations of nests in which dried pipe- 
fishes or their exoskeletons may have been found. It should not be 
forgotten, either, that the kingfisher scarcely makes a nest deliberately 
of fish bones. According to Seebohm, ° 


The kingfisher does not make any more nest than that which the ejected fish bones 
supply. * * * Upon this nest of fish bones, if nest it can be properly called, the 


1 Book IX, chap. 17 (15). 

2 Precipuamagnitudine thynni: invenimus talenta xv pependisse. Ejusdem caudee 
latitudinem duo [quinque] cubita et palmum. Sunt et in quibusdam amnibus haud 
minores: Silurus in Nilo; Esox in Rheno; Attilus in Pado, inertia pinguescens, ad 
mille aliquando libras, catenato captus hamo, nec nisi bovum jugis extractus. 
(Pliny, IX, cap. 17 (15).) 

380i pév ov» GAAot iySv’ec yovw TikTOVG! Kal TU Wa Adidowy Hv O® KaAovo! TIVES DEAOvqV, OTAV 
HON pan Tow Tiktetv, SiappHyvuTai, Kal ovTW Ta’ Wa EképyeTat’ Eyer yap Twa 6 LyVVE oVTOC dia- 
ovo ind THY yaoTEpa Kal TO HTPOV, WoTEp oi TLAivad bdeic doar, SéKTEKN, CvUdLETAaL TALTA 
rédiv.—Aristotle, Hep: ta fwa fotopiwv E (VI), cap. 13 (12).—I use the Paris edition of 
Didot (Opera, IIT, 1854). 

4Aristotle, IX, 15. 

°No reference is made anywhere to the green color characteristic of the bones of 
the gars. 

6Hist. Brit. Birds, II,.p. 344. 
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female kingfisher deposits her round, shining-white eggs, from six to eight or nine 
in number. 


The European kingfisher is a small bird, with a length of wing of 
about 3 inches. Therefore it can not catch garfishes, although it can 
capture small pipefishes, living, as they do, in shallow, reedy waters. 

Another ancient equivalent of fei6.y Was déi27>,! and that name, 
signifying ‘“‘ without mucosity,” would be especially applicable to the 
pipefish and not to the gar. 

Still another synonym of 246.7 was fagiz. The Rhaphis, according 
to Aristotle, was toothless, thus contrasting with the formidably toothed 
gar and agreeing with the edentulous pipefishes. The synonymy of 
Rhaphis with Belone was declared by Dorio, according to Athenzus,? 
who said that the #<jdv7 was the same fish they called pags. The name 
is also still retained in composition in Greece, the Siphostoma acus 
being known in some places as Saccorapha (cazzopdga), according to 
A postolides.* 

So far, then, as all the statements respecting Belone and its syno- 
nyms, Rhaphis and Ablennes, are specific, they are applicable to the 
pipefishes and not to the garfishes. But surely, it may be urged, the 
garfish must have. been noticed by Aristotle or some of the ancient 
writers. It undoubtedly was, and one of the names that has not been 
identified indicated that fish. 

Aristotle, in referring to those fishes which are gregarious, names 
the Sarginos (Sapyvos) just before the Belone.t This alone would show 
nothing and would cast no light on the special fish intended, but it so 
happens that very slight modifications of the same name (capydyvos, 
Zopydva) are Still borne in Greece by the garfish, according to Erhard, 
Apostolides, and Hoffman. ‘This fact, taken in connection with its 
habits and the juxtaposition of the name to belone, as well as negative 
evidence, leaves little or no doubt that the Sarginos® of Aristotle was 
the garfish. 


'By a fortunate lapsus in transliteration, Dr. Jordan gave the name Athlennes 
(instead of Ablennes) to a subgenus of gars peculiar to America, and therefore only 
a meaningless name has resulted instead of the more objectionable perversion of an 
ancient one. 

2?Book VII, section 111. 

3La Péche en Gréce, p. 11. 

4Aristotle, after distinguishing different kinds of gregariousness in fishes, col- 
locates them as follows: ‘OdAwe 0’a)eAaia tore ta Torad?, Suvvidec, wawidec, Kw3L0L, BOKeEC, 
cavpol, Kopakivo., aivddovtec, TpiyAai, odbpaivat, avViai, éheyivor, aYEpivor, capyivot, BEAdvai, 
Tevdol, ovAidec, myAapuidec, oxbuBpot, KoAiat.—IX, chap. 2 (3). 

‘Sarginos, it has been said, ‘‘seems to be A derivative of cupyéc,” but this ety- 
mology appears to me to be very improbable, and the similarity of the two names is 
probably a mere accidental coincidence. A strange identification has been attempted 
of the Sarginos with the Tetragonurus cuvieri, or, in the words of Cresswell (Aris- 
totle’s History of Animals, p. 321), ‘ Tetragonus niger.” (It may be added that the 
page referred to in Cresswell’s index should be ‘‘234” instead of ‘‘231.”) There 
is, of course, not the slightest justification for such an identification. 
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It is possible, too, although improbable, that in ancient times there 
may have been some confusion of the garfish with pipefishes, and that 
the former may have been considered as overgrown Belonides. It is 
still more possible, and even probable, that in the lapse of time such 
confusion had resulted and even culminated in the transfer of the name 
Belone, under the modified form fedovida, and to the garfish. Certain it 
is, at least, that Erhard and Apostolides! have given the last name as 
one now carried, as well as the others, by the garfish in Greece. It is 
proper to add, however, that their statement has not been confirmed by 
Professor Hoffman, who only heard Zargana applied to the garfish. 

Apostolides himself’ elsewhere uses only the name Zargana, as when 
he notices the fishes of passage* and those that are caught at certain 
seasons.* 

Itmust be remembered also that the same name is not infrequently 
appled to animals differing greatly, because they have some super- 
ficial resemblance or adaptation. Thus, in Greece at the present day, the 
same name (Chelidonopsaro, Xehidovogapo) is given to the flying fishes of 
the genera Dactylopterus and Hxocetus, although they differ greatly in 
almost every character and belong to different orders. The resemblance 


between a garfish and pipefish is at least as great as that between a 


dactylopterid and an exocetid. 
Wal 

The synentognathous fishes were by most naturalists retained in the 
Same family with the pikes from 1817 to 1845, when Miiller segregated 
them as a peculiar family under the name Scomberesoces. There were, 
however, several dissentients from this view, and partial anticipations 
of modern views. The most prominent idea—and an erroneous one— 
was that the modification for emergence from the sea and sustentation 
in the air was of superior systematic value. On this assumption the 
flying fishes, or Exoccetines, were differentiated from all the other Synen- 
tognaths. 





‘An analogous case of confusion and subsequent transfer of name by the modern 
Greeks to a quite different fish from that called by the same designation among the 
ancient Greeks, is furnished by Secarus. The Scarus (2kapo¢g) of Aristotle was un- 
questionably the fish which still bears that name (or Sparisoma scarus) in ichthyo- 
ological literature, but according to both Apostolides and Hoffman the title is now 
applied by some fishermen at least to a Sargus (Diplodus vetula). Even the name, as 
an independent species, of the fish so renowned and prized among the ancients 
(Nune Searo datur principatus [ete.], Pliny, IX, ch. 29), does not appear inthe memoirs 
of either Apostolides or Hoffman and Jordan. 

*La Péche en Gréce, p. 32 (1883). 

*Les pécheurs distinguent bien les poissons qui, pendant toute l’année, ne quittent 
pas les cétes, et ceux qui y apparaissent 4 des 6poques déterminées. Ces derniers 
recoivent le nom de passagers (tepacrixa), tels sont les différentes especes de Sardines, 
les Maquereaux, les Scombres maquereaux (0/0107), les Saurels (Yavpidia), les Thons 
(May:a7ixo, poisson de mai), les Pelamydes et, dans certains endroits, les Bélones 
(Zapydavai).—La Péche en Grice, p. 36. 

*Dans ce inéme mois [Septembre] se fait aussi la péche des Bélones (Zapyavec), 
[etc.].—La Péche en Gréce, p. 38. 
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Vit. 


As early as 1850, Prince Bonaparte of Canino had used the names 
Belonide and Exocetide. In his ‘*Conspectus Systematis Piscium,” 
he proposed the following division of the Esoces or Synentognathi: 


SECTION VI. PHARYNGOGNATHI. 


Orvbo 14. Fsoces. 
68. Belonidae. 


160) Beloninitssess-cn ss! 6 5 Med VAtliPaic. as sues eeee 80 

69. Exoceetidae. 
lbs Es xocwtmMie s-— eee ie eae Medo tl Pacsssssoses eae 40 
62% 1203 


It will be evident to one familiar with the status of ichthyology in 
1850, that the families so named have quite different limits from those 
later recognized. In fact, they are simply the subfamilies ‘ Belonini” 
and ‘Exocetini” of Bonaparte’s earlier systems, elevated to family 
rank. The Belonini were those with the pectorals normal (pinne 
pectorales congrue) and jaws produced (mandibule longissume, in 
rostrum acutum protractum); they thus ineluded not only Belonide as 
* properly limited, but also Scomberesocine and Hemirhamphine. The 
Exocetini were defined solely in the following terms: ‘ Exocetini. 
Pinne pectorales maxime, volatui aptie.” 

As Bonaparte had, in the same ‘Conspectus,” used the name Luciide 
in place of Hsocide for the pikes, it is almost certain that he had been 
influenced by his knowledge of Rafinesque’s work, and had adopted 
the names given by him. 


VEELE: 


In 1872 Gill, in his “Arrangement of the Families of Fishes,” 
divided the Synentognaths into two families. 


Order SYNENTOGNATHI. 


139. Belonide Scomberesocide, Gthr., VI, 233, 234-256. 
140. Scomberesocida Scomberesocidie, Gthr., VI, 233, 256-298. 


By these references, the family Belonidie was limited to the genus 
Belone, as recognized by Giinther, and Scomberesocide to the genera 
Scomberesox, Hemirhamphus, Arrhamphus and Hxocetus, of the same 
author. Gill was led to this classification by a consideration of the 
relations of the intermaxillary and supramaxillary bones, and the devel- 
opment of the characteristic supplementary bone of the lower jaw. 





1“ Fossiles.” 2 «BHurop.” 3 “Species viventes.” 


: 
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In 1878 Professor Cope! defined the Belonide in the following terms: 

The genus Belone must be placed in a family group distinet from that which 
includes the genus Hxocetus and its allies. I have already pointed out the fact that 
it possesses a distinct coronoid bone; in addition to this, the vertebrie display zyga- 
pophyses, a character unusual among fishes. On these two characters I propose the 
family Belonidie. Professor Gill has already created this name, but he did not 
define the group to which he applied it. 

These views were not adopted for some time by other authors, Messrs. 
Jordan and Gilbert and others preferring the older compound. 

In 1885 Dr. Jordan? accepted the two families, Belonidze and Scom- 
beresocide, although, by a typographical slip, all were placed under 
the former name, the latter having been forgotten. 

In 1888 Dr. Jordan® reverted back to the old views, combining all 
the Synentognaths in one family designated as Lrocetide. 

Other historical data may be obtained by reference to the synonymy 
of the various types. 

EXE 

The gars have a lower Jaw peculiar in that, in addition to the normal 
three bones (articular, angular and dentary), a fourth is developed 
continuous from the articular and lying mostly inside of the upper 
portion of the dentary. This element appears to have been unnoticed 
by most naturalists and to have been first observed by Dr. B. C. Bruhl. 

In 1847 Bruhl* published a figure of the disintegrated right mandible 
in which the supplementary bone is marked “ZK”. I have, however, 
been unable to find any reference to it in the text. In his observations 
on the lower jaw,°? Bruhl indeed stated (erroneously) that an excess 
over three bones was found only in two fishes, Lepidosteus and 
Osteoglossum. ° 

In 1878 Professor Cope’ recalled that he had ‘already pointed out 
that | Belone| possesses a distinct coronoid bone”, and considered the 





'Synopsis of the Fishes of the Peruvian Amazon, etc. (Proc. Am. Phil. Soc., 
XVII, 695.) 

2 Catalogue of the Fishes of North America, p. 59. 

3A Manual of the Vertebrate Animals of the Northern United States, fifth edition, 
Deg. 

4Anfangsgrunde der vergleichenden Anatomie aller Thierklassen, Atlas, pl. XI. 
fig. 17. 

°§ 39. Der Unterkiefer. 

°Vermehrung der Unterkiefertheile findet sich wirklich nur bei zwei Fischen: bei 
Lepidosteus osseus und Osteoglossum (nach Miiller), die sechs Stiicke in jeder 
Unterkieferhiilfte ziihlen. Bei Anarrhichas lupus befindet sich (nach Duvernoy’s 
Angabe, c.1. Tom. IV, Part I, pag. 20) die Gelenkfliiche des Gelenkstiickes an einem, 
vom iibrigen Gelenkstiicke getrennten Knéchelchen, das er subangulaire nennt. Das 
Vorkommen von vier Theilen in jeder Unterkieferhiilfte bei Polypterus . . . bildet 
keine Ausnahme von der Normalzahl, [etc.].—Anfangsgrunde der vergleichenden 
Anatomie aller Thierklassen, p. 90. 

7™Proc. Am. Phil. Soc., XVII, 695. 
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possession of that element to be one of the two cardinal characters 


distinctive of the family Belonide.! 

It is not in Belone alone, however, that the supplementary bone in 
question occurs. It is also to be found (but in diminished proportions) 
in the other Synentognaths. It was found quite independently by a 


disciple of Dr. Jordan. In a letter to me dated April 24, 1894, Dr. - 


Jordan wrote: 


According to Mr. Stark, one of my students who is working out their skeletons, 
there is a rudiment of this so-called coronoid iu all the Synentognaths as well as 
in Lsox [= Belone]. 

Dr. Jordan has aptly called the element in question the ‘so-called 
coronoid”.? Itecan not be called appropriately the coronoid, as that term 
implies homology with the bone so called in Lepidosteids, and between 
those fishes and the Belonids is an impassable gap and a host of inter- 
vening forms without any corresponding bone. The bone in question, 
therefore, must have been independently developed, and consequently 
should receive a distinctive name. Addentary may be taken as a some- 
what descriptive designatioy 


is 


In the present communication, I have preferred to adhere to my pre- 
vious estimate of the Exoceetines, Scomberesocines, and Hemirham- 
phines, and have retained them as subfamilies. Dr. Jordan, however, 
has elevated them to family rank, and in a letter to me expressed the 
following sentiments: 

IT am inclined to think that the flying-fishes and the half-beaks at least should 
be separated into distinct families, as the upper pharyngeals are fully united in the 
latter and separated in the flying-fishes and in Scomberesor. Iam sure that differences 
of this grade would be accepted as family differences in large groups like the per- 
coid fishes, and I do not see why they may not properly be so regarded here. There 


is, however, no doubt of the close union of these forms as compared with Esoxr 
{ Belone]. 


Dr. Jordan’s opinions are entitled to the utmost consideration, and 
it is quite possible that I may be convinced hereafter of the propriety 
of this enhanced valuation of the characteristics of the several groups 
in question. At present, however, it appears to me that the differences 
of the pharyngeals in certain groups recognized by both of us as nat- 

-ural families, are quite as great as those manifested in the forms still 
retained in the family of Exocastids. Such are the Sciwnids, the Poma- 
ceutrids, and the Labrids. 


'T have been unable to learn, either through an examination of Professor Cope’s 
works or through the author himself, where he had previously pointed out that 


[ Belone] possesses a distinct coronoid bone. Professor Cope was unable to find any — 


previous notice. 

2The ‘‘coronoid” of ganoids can not be homogenetie with the homonymous bone 
of reptiles, and, as the name appears to have been originally used in connection with 
the crocodile, the ganoid’s may be called ‘ coronine.” 
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XI. 
Orders>YNENTOGNATHI. 


=Pharyngognathi malacopterygit, MULLER, Archiv Naturgesch., 9. Jahrg., I, p. 
310, 1843; 16. Jahrg., I, p. 103, 1845; Abhandl. Akad. Wiss., 1842, p. 170. 
(Suborder. ) r 

=Esoces, BONAPARTE, Consp. Syst. Piscium, Ordo 14, 1850. (Order. ) 

=Soft-finned Pharyngeal Fishes (Walacopterygii), ADAMS, Man. Nat. Hist., p. 
106, 1854. (Suborder.) 

—Synpharyngodontes, BLEEKER, Enum. Spec. Piscium Arch. Ind., p. xxx, 1859. 
(Tribus of Ordo Esoces. ) 

=Synentognathi, GILL, Proc. Acad. Nat. Sci. Phila. 1859, p. 148 (1859). (Sub- 
order. ) 

=Malacopteryaiit pharyngognathi, GUNTHER, Cat. Fish. Brit. Mus., V, p. 1, 1865. 
(Suborder. Abandoned, and family Scomberesocidw only recognized, VI, 
p. 233.) 

=Synentognathi, CoprE, Proc. Am. Assoc. Adv. Sci. 1871, XX, pp. 335, 338 (1872). 
(Order. ) 

=Scombrésoces, BLEEKER, Atlas Ich. Indes Néerland., VI, p. 40, 1866-72. 

=Synentognathi, JORDAN and GILBERT, Syn. Fishes N. Am., pp. 367, 371, 1882. 
(Order. ) 





Family EXOCC:&TIDA4, 


<Siagonotes, DUMERIL, Zool. Anal., p. 149, 1806. 

< Hsocetini, RAFINESQUE, Indice (Ittiolog. Siciliana, p.35, 1810. 

>Sairidini, RAFINESQUE, Indice I ttiolog. Siciliana, p. 33, 1810. 

<Siugonia, RAFINESQUE, Anaiyse Nat., p. 89, 1815. 

< Exoceides, Risso, Hist. Nat. de ’ Europe Mérid., ILI, p. 440, 1826. 

<Scomberesoces, MULLER, Archiv Naturgesch., $. Jahrg., I, p. 312, 1842; 11. Jahrg., 
I, p. 102, 1845. 

<Scomber-Esoces (Scomberesocidw), AGAssiZ, Rept. Brit. Assn, Adv. Sei., 1844, 
p. 292. 

> Exocetidw, BONAPARTE, Catalogo Metodica dei Pesci Europei, pp. 8, 80, 1846. 

> Erocetide, BONAPARTE, Consp. Syst. Ich., fam. 69, 1850. 

xX Belonidw, BONAPARTE, Consp. Syst. Ich , fam. 68, 1850. 

<Seombercsocide, ADAMS, Man. Nat. Hist., p. 106, 1854. 

<Scomberesocidw, RICHARDSON, Encycl. Brit., 8 ed., XII, p. 264, 1856. 

<Scombresocoidei, BLEEKER, Enum, Sp. Piscium Archipel. Indico, p. xxx, 1859. 

x Scomberesocoide, GILL, Cat. Fishes E. Coast N. America, p. 38, 1861. 

>LExocetoide, GILL, Cat. Fishes E. Coast N. America, p. 38, 1851. 

<Sconbresocide, GUNTHER, Cat. Fish. Brit. Mus., VI, p. 233, 1866, 

<Scombresocide, COPE, Proc. Am. Assoc. Ady. Sci., XX, p. 338, 1872. 

=Scomberesocida, GILL, Arrang. Fam. Fishes, p. 14, 1872. 

<Scomberesoces, FITZINGER, Sitz. K, Akad. Wissensch. Wien, LX VII, 1. Abth., 
p. 36, 1873. 

<Scombresocidw, Porky, Anal. Soc. Esp. Hist. Nat., IV, p. 9, 1875. 

<Scomberesocidw, JORDAN and GILBERT, Syn. Fishes N. America, pp. 75, 371, 1882. 


Diagnosis.—Synentognathi with the supramaxillaries only in contact 
With the intermaxillaries, the mandible with a reduced intradentary 
bone, the hypopharyngeals united in a broad triangular body, the third 
pair of epipharyngeals much enlarged, those of the fourth pair aborted 
or united with the third, and the vertebre without zygapophysoid 
processes. 
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Subfamily SCOMBERESOCIN &%. 


=Scomberesocine, GILL, Cat. Fishes E. Coast N. America, p. 38, 1861. 
—Scomberesocinw, JORDAN and GILBERT, Syn. Fishes N. A., p. 372, 1882. 
Sphyrenidia genus, RAFINESQUE, 1815. 

Diagnosis.—Exoceetids with both jaws more or less elongated and 
attenuated forward, pectoral fins moderate, and the epipharyngeals of 
the third pair separate from each other. 

Two genera are known. 


Genus SCOMBERESOxX. 


Scomberesox, LACEPEDE, Hist. Nat. des Poissons, V, p. 344, 1808. 

Sayris, RAFINESQUE, Car. Ale. Gen. e Sp., p. 60, 1810; Anal. Nat., p. 89, 1815. 

Les Scombrésoces, CUVIER, Régne Animal (Ire éd.), II, p. 186, 1817. 

Scomberesox, CUVIER and VALENCIENNES, Hist. Nat. des Poissons, XVIII, p. 460, 
1846. 

Grammiconolus, Costa, Ann. Mus. Zool. Napoli, 1862, p. 55. 

Scombresox, GUNTHER, Cat. Fish. Brit. Mus., VI, p. 256, 1866. 


From this genus should be removed the S. brevirostris of California, 
which is distinguished by the short or curtailed forceps-like jaws. 


. Genus COLOLABIS. 
Cololabis, Grit, MSS. E 
Scombresox, Sp., PETERS et al. 


Type C. brevirostris. 
Subfamily HXOCCHTIN 2. 


< Lepomia, RAFINESQUE, Analyse Nat., p. 88, 1815. 

= Exocetini, BONAPARTE, Giorn. Accad. di Scienze, LII (Saggio Distrib. Metod. 
Animali Vertebr. a Sangue Freddo), p. 94, 1832. 

< Exocetine, SWAINSON, Nat. Hist. and Class. Fishes, ete., II, p. 296, 1839. 

= Exocetini, BONAPARTE, Nuovi Annali delle Sci. Nat., II, p. 133, 1838; IV, p. 
274, 1840. 

— Exocetini, BLEEKER, Enum. Sp. Piscium Archipel. Indico, p. 30, 1859. 

= Exocetiformes, BLEEKER, Atlas Ich. Indes Néerland., VI, p. 67, 1866-72. 

= Lrocetine, JORDAN and GILBERT, Syn. Fishes N. Am., p. 372, 1882. 


Diagnosis.—Exoceetids with both jaws rounded or simply angulated 


forward, pectoral fins enlarged and adapted for sustentation of the 
body in the air, and the epipharyngeals of the third pair separate. 


Genus eke @ CGE aus: 


Exocetus, LINN EUS, Syst. Nat., 10th ed., I, p. 316, 1758 (£. volitans, only sp.). 
Exocetus, WEINLAND, Proc. Boston Soc. Nat. Hist., VI, p. 385, 1859. 
Cypselurus, SWAINSON, Nat. Hist. Fishes, ete., Il, p. 296, 1839. 

Ptenichthys, MULLER, Archiv Naturgesch., 9. Jahrg., I, p. 312, 1843. 


Genus EPA OCLs eus: 


Halocypselus, WEINLAND, Proc. Boston Soc. Nat. Hist., VI, p.385, 1859 (mesogas- 
ter). 
Genus PAREXOCGTUS. 


Parexocetus, BLEEKER, Neder]. Tydschr. Dierk., III, p. 105, 1865. 
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Genus FODLA TOR: 
Fodiator, JORDAN and MEEK, Proc. U.S. Nat. Mus., VIII, p. 45, 1885. 


Subfamily HH MIRHAMPHIN 2. 


= Hemirhamphina, Giii, Proc. Acad, Nat. Sci. Phila. 1859, p. 148 (1859). 

= Hemirhamphina, Pory, Anal. de la Soc, Esp. de Hist. Nat., IV, p. 38, 1875. 

= Hemirhamphine, Git, Cat. Fishes E. Coast N. America, VI, p. 38, 1872. 

= Hemirhamphiformes, BLeEKER, Atlas Ich. Indes Néerland., VI, p. 51, 1866-72. 
= Hemirhamphine, JORDAN and GILBERT, Syn. Fishes N. Am., p. 372, 1882 


Diagnosis.—Exocetids with the upper jaw angulate and the lower 
produced into an elongated beak, pectoral fins moderate or little 
enlarged, and the epipharyngeals of the third pair closely united in a 
transverse plate. 

Genus EULBPTORHAMPHUS. 
Euleptorhamphus, GILL, Proce. Acad. Nat. Sei. Phila. 1859, p. 156 (1859), 
Genus OXYPORHAMPHUS. 
Oxyporhamphus, GILL, Proc. Acad. Nat. Sci. Phila. 1863, p. 273 (1863). 
Genus ZENARCHOPTERUS. 
Zenarchopterus, GILL, Proc. Acad. Nat. Sei. Phila. 1863, p. 273 (1863). 
Genus *CHRIODORUS: 
Chriodorus, GOODE and BEAN, Proce U.S. Nat. Mus., V, p. 432 (1882). 
Genus DERMOGENYS. 


Dermogenys, VAN Hassett, Algem. Konsten Letterb., 1823, No. 35, p. 131 (fide 
Bleecker). 

Dermogenys, (VAN HAsSSELT) BLEEKER. Ned. Tydschr. Dierk., III, p. 165, 1865. 

Dermatogenys, GUNTHER, Cat. Fish. Brit. Mus., VI, pp. 260, 275, 1866. (Sub- 
genus.) 

Hemirhamphus, sp., GUNTHER. 


Genus HEMIRHAMPHODON. 


Hemirhamphodon, BLEEKER, Ned. Tydschr. Dierk., IIT, p. 139, 1865. 
Hemirhamphus, sp., GUNTHER. 


Genus ARRHAMPHUS. 

Arrhamphus, GUNTHER, Cat. Fish. Brit. Mus., VI, pp. 233, 277, 1866. 
Oxryporhamphus, sp., BLEEKER, 

Genus HEMIRAMPHUS. 
Hemiramphus, Cuvinr, Regne Animal, II, p. 374, 1817. 

Genus HYPORHAMPHUS. 
Hyporhamphus, Gut, Proc. Acad. Nat. Sci. Phila. 1859, p. 131 (1859). 
Family ESOCID. 


<Siagonotes, DumérRiL, Zool. Anal., p. 149, 1806. 
< Esocidi, RAFINESQUE, Indice (Ittiolog. Siciliana, p. 34, 1810. 
<Siagoia, RAFINESQUE, Analyse de la Nature, 23. fam., p. 89, 1815. 
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< Esoces, CUVIER, Regne Animal, 1¢ éd., I, p. 182, 1817; 2° éd., II, p. 281, 1829, 
< Esocida, FLEMING, Phil. Zool., p. 385, 1822. 
< Esociens, Esocit, LATREILLE, Fam. Nat. Régne An., p. 121, 1825. 
< Exoceides, Risso, Hist. Nat. Europe Mérid., III, 1826. 
< Esocide, BONAPARTE, Giorn. Accad. di Scienze, LII (Saggio Distrib. Metod. 
Animali Vertebr. a Sangue Freddo), p. 94, 1832. 
< Esocidw, BONAPARTE, Nuovi Annali delle Sci, Nat., II, p. 133, 1838; IV, p. 273, 
1840. / 
<Salmonidew, SWAINSON, Nat. Hist. and Class. Fishes, etc., II, pp. 184, 283, 1839, 
< Brochets ou Lucioides, VALENCIENNES, Hist, Nat. Poiss., XVIII, 1846. 
< Belonide, BONAPARTE, Consp, Syst. Ich., fam. 68, 1850. 
=Belonide, Gitt, Arrang. Fam. Fishes, p. 14, 1872. 
—Belonide, Core, Proc. Am. Phil. Soc., XVII, p. 695, 1878. 
=Belonida, JORDAN and FORDYCE, Proc. U. 8. Nat. Mus., IX, 1886, p. 339. 
Diagnosis.—Synentognathi with the supramaxillaries united by su- 
ture with the intermaxillaries, the mandible with an elongated intra- 
dentary bone, the hypopharyngeals united in a narrow body, the third 
pair of epipharyngeals little enlarged, those of the fourth pair distinet 
from the third and from each other, and the vertebree with distinet 
zy gapophysoid processes. 
Subfamily ESOCIN 4. 
< Esovidia, RAFINESQUE, Analyse Nat., p. 89, 1815. 
< Belonini, BONAPARTE, Nuovi Annali delle Sci. Nat., I, p. 138, 1838; IV, p. 274, 
1840. 
< Beloneini, BLEEKER, Enum. Sp. Piscium Archipel. Indico, p. xxx, 1859. 
—Belonine, GILL, Cat. Fishes E. Coast N. America, p. 38, 1861. ~ 
—Belonini, Pory, Anal. de la Soc. Esp. de Hist. Nat., IV, p. 9, 1875. 
= Mastacembeliformes, BLEEKER, Atlas Ich. Indes Néerland., VI, p. 43, 1866-72. 
—Beloninew, JORDAN and GILBERT, Syn. Fishes N, America, p. 372, 1882. . 
Genus ESOX. 


Mastacembelus, KLEIN, Hist. Pise. Nat., IV, p. 21, 1744. 

Esox, LINN £US, Syst. Nat., ed. 10, I, p. 313, 1758. 

Esox, RAFINESQUE, Car. alc. Gen. e Sp., p. 59, 1810. 

Raphistoma, RAFINESQUE, Anal. Nat., p. 89, 1815. 

Belone, CUVIER, Réegne Animal, II, p. 185, 1817. 

Ramphistoma (RAFINESQUE) SWAINSON, Nat. Hist. Fishes, etc., I, p. 296, 1839. 
Macrognathus, GRONOW, p. 147, 1854. 

Mastacembelus, BLEEKER, Neder]. Tijdskr. Dierk., III, p. 214, 1866. 


Genus DYEOSURUS: 
Tylosurus, Cocco, Giorn. Sc, Lett. e Arte Sicil., ‘‘X VII, p. 18, 1829”. 
Tylosurus, JORDAN and GILBERT, Syn. Fishes N. Am., p. 372, 1883. 
Genus ATHLENNES. 
Athlennes, JORDAN and MEEK, Proc. U.S. Nat. Mus., IX, p. 343 (subgenus), 1886. 
Athlennes, JORDAN, Man. Vert. An. N. U.8., 5th ed., p. 92 (genus), 1888. 


Genus POTAMORRHAPHIS. 


Potamorrhaphis, GUNTHER, Cat, Fish. Brit. Mus., VI, pp. 234, 256 (subgenus), 1866. 
Lymnobelus, AGASSIZ, Journey to Brazil, p. 237, 1868. 








ON THE APPLICATION OF THE NAME TEUTHIS TO A 
GENUS OF FISHES. 


By THEODORE GILL, LL. D. 


TWO SPECIES were originally referred to the genus Veuthis by Lin- 
neus, one of which was later referred to the genus Siganus or Ampha- 
canthus, and the other to the genus Acanthurus. There has been much 
diversity of opinion among recent authors respecting this usage. Dr. 
Giinther has taken Teuthis for Siganus, and I have adopted the name 
in place of Acanthurus. Dr. Jordan has wavered between the two 
systems. Immediately after the publication of articles by Gill,’ and 
Meek and Hoffman,’ in which Teuthis was accepted instead of Acan- 
thurus, he adopted the name with the same sense.’ Later he dissented 
and expressed the opinion that ‘‘the change of the name of this genus 
from Acanthurus to Teuthis, as made by Gill and Meek, seems unnec- 
essary. The name Teuthis was based by Linneus on T. hepatus and 
T. javus. Its first restriction was to the latter species, a representative 
of the Teuthis of Giinther, the Siganus of Forskal.”* He has adhered 
to this opinion since. I shall now proceed to demonstrate that this 
opinion is the result of an imperfect view of the literature. 


I. 


The name Hepatus was introduced informally into ichthyology by 
Artedi in 1738 and afterwards employed with a generic diagnosis by 
Gronow (Latin, Gronovius). Gronow, in his “ Zoophylacium,” recog- 
nized two species: (1) Hepatus cauda fronteque inermibus, and (2) Hepa- 
tus mucronereflexo utrinque prope caudam; the former is an Acanthurid 
and the latter a Siganid or Amphacanthid. Further, the Acanthurid 


1Proc. U.S. Nat. Mus., VII, pp. 275-281, 1884. 

*Proc. Acad. Nat. Sci. Phila. 1884, pp. 227-231 (1884). 

*Proc. U. S. Nat. Mus., VIII, p. 386, 1885. 

4Proc. U.S. Nat. Mus., IX, p. 49, 1886. 

*Proc. U.S. Nat. Mus., XI, p. 552, 1888; XII, p. 650, 1889; XIII, p. 323, 1890; XIV, 
p. 113, 1891, etc. 
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was described from a specimen of the West Indian A. chirurgus, which 
was recorded by Dr. Giinther' in 1861 as being then in the British 
Museum. 


Il. 


The name Teuthis was introduced in the twelfth edition of the Sys- 
tema Nature by Linneus? as a substitute for Hepatus, and in faet his 
knowledge of the group so called was originally chiefly derived from 
Gronow. From misapprehension as to the position of the ventral fins, 
he referred it to the ‘‘Pisces Abdominales” between Silurus and 
Loricaria, and it must be here recalled that he had already recognized 
three species of Acanthurids which he associated with the Chietodons, 
viz: C. (10) nigricans, C. (12) lineatus, and C. (13) triostegus. Had it 
not been for the misapprehension, he would doubtless have referred 
his species of Teuthis also to Chetodon. Linnzeus was inferior as an 
ichthyologist to both Artedi and Gronow, and the only reason for 
rejecting the earlier and adopting his later name fora genus, is because 
the binomial nomenclature was not adopted by Gronow in the work 
cited. Accepting, as we do, these principles, we commence with Lin- 
neus, and first have to inquire what that naturalist actually meant. 
All that is published in the twelfth edition of “Systema Nature”? 
‘concerning Teuthis is here reproduced, it being recalled that the genus 
was referred to the Pisces Abdominales. 


176. TruTuHis. Caput antice subtruncatum. 
Membr. branch. radiis V. 
Dentes simplici serie, «quales, rigidi, approximati. 
Hepares. 1. T. spina utrinque caudali recumbente mobili. 
Brown. jam. 455. Teuthis fusca ceruleo nitens, aculeo simplici 
utrinque ad caudam. 
Gron. zooph. 353. Hepatus mucrone reflexo utrinque prope caudam. 
Deep P. 16 oA Gyn 
Seb. mus. 3, p. 104, t. 33, f. 3. Cheetodon cwrulescens, dorso nigro, 
cauda wquali exalbido nigroque varia. 
Catesb. car. 2, p.10, t.1, f.1. Turdus rhomboides. 
Valent. ind. 3, f. T7, 383, 404. 
Habitat in Carolina, Amboina. 
Caput marime declive. Dentes wquales, rigidi, unica serie. Pinna dor- 
salis radiis primis 8 spinosis. Ventrales 1 spinoso. Analis 3 
spinosis. Adutrumque latus caude Spina valida, subulata, mobilis, 
erigibilis, recumbens, in sulco latitans. 
Javus. 2. T. caudautrinque mutica. Gron. zooph. 352. Hepatus cauda fronteque 
inermibus. D.3? P.15.V.2? A.3% C. 
* Valent. ind. 3, p. 339, f.410. Leervisch. 
Habitat ad Javam. 
Corpus maculis longitudinalibus cwrulescentibus. Cauda linata. Pin- 
narum ventralium radius primus et ultimus spinosus. 


1 Cat. Fish. Brit. Mus., III, p. 330. 
2Linneus, Syst. Nat., I, p. 507. 
3 Vol. I, p. 507. 
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The first of these species is evidently the same as the second species 
of Hepatus, while the second is the first species of Hepatus of Gronow’s 
system. Linneus did not know these species, as such, through autopsy, 
and derived his knowledge of them almost entirely from Gronow, 
simply adding some synonyms, in several cases erroneously. 

I repeat that the genus Teuthis of Linnzeus was purely the result of 
misapprehension or ignorance; and the genus being misplaced in the 
order Abdominales, its characters contrast with those of any genus of 
that order, but not with those of species referred to the Thoracici, some 
of whose representatives, retained in the genus Chatodon, have precisely 
the same characters, and in fact are nearly related congeners of one of 
the species of Teuthis. The characters selected for the generic diag- 
nosis, too, are of the least value and not even applicable in all cases, 
the only important characteristic being the dentition, and in the expres- 
sion thereof Linneeus was more successful than Gronow, although in 
other respects much inferior. 

Although almost all of the Linnean genera were composite and 
many of them embraced representatives of a number of distinct fam- 
ilies, the fact that the Swedish naturalist referred two generic types to 
Teuthis has appeared to some good ichthyologists a sufficient reason to 
ignore the name for either. Thus both Kner and Klunzinger adopted 
the names Amphacanthus and Acanthurus. 

Kner remarked :' 

Der Name Teuthis diirfte kaum berechtigt sein, obigen Gattungsnamen wieder zu 
verdriingen, da Linné ihn wohl fiir einige Arten dieser, aber auch der Gatt. dcan- 
thurus beniitzte. 

Klunzinger observed :? 

Der Name 4 mphacanthus ist vorzuziehen, da Linné unter dem Namen Teuthis sowohl 
einen Amphacanthus als einen Acanthurus beschrieben hat. 


PE: 


_ orientale observavit,” introduced new generic or group names for species 
severally congeneric with the species of Hepatus or Teuthis, in a some- 
what informal manner, but which, nevertheless, admits of no doubt as 
to his meaning and intent. The data may be given in the order of the 
volume. 

First, on the reverse of the false title page (ii, but not numbered) 
succeeding the introduction and table of contents, is a list of ** Nova 
Genera,” among which four “ Piscium” are named, viz: 


| 
In 1775 Forskal, in his *‘ Descriptiones Animalium |ete. | que in itinere 
* 







Salaria. (Gadus 3.) 

Searus. (Scarus 11-18.) 

Siganus. (Scarus 9-10.) 
Acanthurus. (Chietodon 88-89.) * 


1The numbers after the genera refer not to the number of species in the respective 
genera, but to the serial numbers of all the fishes described. 
?Kner, Novara Exped. Fische, p. 205, 1865. 
*Verh. k. k. zool.-bot. Ges. Wien, X XI, p.501, 1871. 
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Secondly, in the succeeding * Faune Orientalis Conspectus” prefatory 
to the “ Deseriptiones Animalium”! the following names are to be found: 

Scarus: novum genus. Lkapoc. 

9 (a) rivulatus: Djezavi vel Sigdn. | Arabic letters.] Novy. genus: Siganus. 

10 (b) stellatus. Ghejehin. [Arabic letters. ] 

No corresponding mention of the name Acanthurus oceurs under 
Cheetodon. 

Thirdly, on referring to the text (page 25) these species are mentioned 
in the following terms: 

Scarus novum genus antiquo nomine Sxdapoc. Character genericus: Dentium loco 
maxille ips eminentes, margine dentato-crenatx, ossc. 

9. Searus siganus; rivulatus; maxillis continuis, complanatis, margine serrato- 


denticulatis: denticulis approximatis, filiformibus; a medio labio paulatim decre- 
scentibus. 


| A detailed description of the species follows. | 


Obs. Videtur genus proprium una cum sequente constituere ; quum habitus prorsus 
proprius. Nomen Sigant desumttin ex Arab. Sidjan vel Sigian. 

10. Scarus stellatus; ovalis fasciis annulis czeruleo-pallidis, subhexagonis, undi- 
que contiguis. 

The name Siganus was thus (1) formally proposed as that of a new 
genus or “novum genus”; (2) the diagnosis of the “ Scarus siganus” 
was related inteutionally to the generic characters, as will be perceived 
by acomparison of it with that of the succeeding, and (3) the group was 
recognized as a natural genus on account of the peculiar habit or 
appearance of the two species for which it was proposed. 

The “new genus” was quite properly adopted by Cuvier, for a time 
at least. 

In connection with Chetodon,’ a proposition was made to distribute 
the species of the Linnean genus among three subdivisions, as follows: 


Genus hoe subdivisionem admittit: (@) Chetodon: dentibus filiformibus, brevibus, 
numerosis, multorum ordinum, densis, acutis, inferioribus sensim minoribus. P. Br. 


radiis 6. Spine P. A. 3. (b) Abu-def duf: dentibus maxillaribus unius seriei, fili- — 


formibus, contiguis, submobilibus, obtusis, dentibus faucium nullis, annulo subtus” 
circa oculos, P. Br. rad. 5. Spine P. A. 2. (¢) Acanthurus: dentibus unius seriei, 
rigidis, acutis, contiguis, vel simplicibus vel lobatis. Cauda in utroque latere aculeo 


uno vel pluribus; exserto et rigido; vel mobili et recondendo, Diversum prorsus a | 


Chietodonte genus; aliquande propriam constituens familiam. 


This procedure was even less formal than the introduction of the 
genus Siganus, but, nevertheless, the name Acanthurus has been very 
generally accepted as a generic name for the species of the family dis- 
tinguished by the characters attributed to it. 

It is again to be recalled that the first Linnzean species of Teuthis is 
congeneric with the Acanthuri of Forskal, while the other is congeneri¢ 
with the two Sigant of the same anthor. 





| Page xX. 2 Pages xii, xiil. 3 Page 25. 


‘ 
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In 1817 Cuvier, in the first edition of the “Régne Animal”! adopted 
the two genera of Forskal with the following names: 
| Les Sidjans. (Amphacanthus, Schn.) 
| Les Acanthures. Bl. (Theutis. L. Harpurus. Forsk.) 
| If this means anything, it must be that he would adopt the name 
 “Theutis” for, or at least limitit to, the “ Acanthures,” but the meaning 
is certainly ambiguous; the restriction, however, is not. 
— In 1829Cnvier, in the second edition of the “Regne Animal,”? retained 
the same genera under a different guise, viz: 
Les Sidjans. (Siganus, Forsk.) Buro de Commerson; Centrogaster de Houttuyn; 
| Amphacanthus de Bloch. 


Acanthures (Acanthurus. Lacép. et Bl.). Harpurus. Forster. Vulgairement 
Chirurgiens. 


% 


| Le: 


Here the name “ Theutis” or “ Teuthis” is entirely ignored, but Siganus 
is accepted as the scientific name of the genus with the limits assigned 
to it by Forskal. 

In 1822 Fleming “admitted as genera of the fourth section ‘“ (d)” of 
*“ Scomberide,” the genera “140, Amphacanthus (Scarus siganus),” “141, 
Theutis (T. hepatus),” and “142, Naseus.” Theuthis (Teuthis) is thus 
definitely restricted by specific mention of type to the surgeon-fishes. 

In 1832 Minding, in his “ Lehrbuch der Naturgeschichte des Fisches,”! 
adopted the same two genera with the following names: 

(1) Sidian, Amphacanthus. 

(2) Felsenfisch, Teuthis; (Tevbic eine Siipienart bei den Gr.). 

One species was mentioned, the “* Wundarzt, 7. chirurgus.” 

In 1833 Bonaparte (then Prince of Musignano), in the second part 
of his “Saggio di una Distribuzione metodica degli Animali Verte- 
brati,” gave the following genera und er Teuthididie :° 


158. Siganus, Forsk. (Buro, Comm. Centrogaster, Houtt. 


Amphacanthus, Bl.) M. Indico. 20. 
159. Teuthis L. (Acanthurus, Lacép.; Harpurus, Forst.; 
Aspisurus, Lacép. del.) Atl. Pac. fra i Trop. 25. 


Teuthis, Nob. 
Acanthurus, Nob. 
Scopas, Nob. 
Ctenodon, Nob. 


= oo WD 


Both names (Siganus and Teuthis) were thus again used with the 
limits still retained by me. 

Vol. IE; p. 330. 

Viole Lp. 223. 

’ Philosophy of Zoology, p. 396. 

*Page 111. 

5The other genera of Teuthidide admitted were: 160, Prionurns, Lacép.; 161, 
Naseus, Commers. ( Monoceros, Bl.); 162, Axinurus, Cuv.; 163, Priodontichthys, Nob. 
(Priodon, Cuv.). 


184 APPLICATION OF THE NAME TEUTHIS—GILL. VOL. XVIII. 


vs 


Far from the ‘first restriction” of Teuthis being to Siganus (as 
claimed by Jordan), it was not till near the close of the first half of the 
nineteenth century that any proposition to that effect was published. 

In 1849 Dr. Cantor,! in his Catalogue of Malayan Fishes, used the 
name Teuthis in place of Siganus or Amphacanthus. 

In 1854 Dr. Gray published a “Catalogue of Fish collected and 
described by Lawrence Theodore Gronow,” now in the British Museum, 
and this was the first publication of a manuscript of that great ichthy- 
ologist, who died in 1778. Untortunately no attempt was made by an 
editor to collocate the sheets in systematic order,’ and hence we find 
closely allied genera often widely removed and approximated to those 
with which they have no affinity. Among those widely separated are 
Teuthis (p. 142) and Acronurus (p. 190). The former name had been sub- 
stituted by Gronow for his own Hepatus, but restricted to the Sigani, 
and the latter was a new name for the Acanthuri. 

In 1861 Dr. Giinther® followed Cantor and Gronow in retaining the 
name Teuthis for the amphacanthoid fishes and Acanthurus for the sur- 
geon fishes; he also revived the name Acronurus for what are now 
known to be young of the Acanthuri, although none were known to 
Gronow hinself.' 

The example thus set by Dr. Giinther has been generally followed by 
his successors. 






| 


VE 

It may become known to some, that about 1840 Bonaparte recognized 
two families bearing the same names as the Giintherian—Teuthididie 
and Acanthuridze,—and it might naturally be supposed that the names 
represented the same groups defined by Giinther. Even if such were 
the case, the past nomenclature would not be affected thereby, and at 
most a change of opinion on the part of Bonaparte would have been 
manifested. Nevertheless, even such change did not really take place, 
and the names in question simply indicate a strange mental phase or 
confusion that existed for a short time. The status may be of suffie- 
ient interest to detail. 


1 Journal of the Asiatic Society of Bengal, X VIII, p. 1189. 

“Some person, evidently not the author, or one well conversant with the subject, 
has marked the genera in the manuscript,” which had never been sewed together, 
with a consequent number. (Gray in Preface, pp. vi, vii.) The sequence of the 
Zoophylacium should have been adopted. 

2Catalogue of the Acanthopterygian Fishes, III, p. 313. 

4The name is taken from Gronow, who intended to apply it to fishes of this 
family.” (Giinther, ITI, p. 345.) 
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Bonaparte’s views as to the Teuthidide, from time to time, are as 
follows: 





Family TEUTHIDID. 
1833. 
Teuthididw, BONAPARTE, Saggio Distr. Metod. Animal Vertebr., p. 34, 1833. 
1838. 
Teuthydide, BONAPARTE, N. Annal. Sc. Nat., Anno 9, IT, p. 133 (Cycloidei), 1838. 
1840. 


Acanthuridew, BONAPARTE, N. Annal. Sc. Nat., Anno 2, LV, p. 190 (Ctenoidei), 1840. 
Teuthididw, BONAPARTE, N. Annal. Se. Nat., Anno 2, LY, p. 274 (Cycloidei), 1840. 


1841. 


Acanthuridi, BONAPARTE, Fauna Ital., Pesci, Int., p. [6]. 
Theuthydidi, BONAPARTE, Fauna Ital., Pesci, Int., p. [11]. 


1846. 
Teuthyida, BONAPARTE, Cat. Metod. Pesci Europei, p. 7 (with subfamilies Ampha- 


ecanthini and Teuthyini), 1846. 
1850. 


Teuthydid@w, BONAPARTE, Consp. Syst. Piscium, 1850. 


Originally Bonaparte adopted the family Theutyes of Cuvier, with 
the same limits attributed to it by the great anatomist, but provided 
the regularly formed family name Teuthidide (1833) or, less correctly, 
Teuthydidie (1835). 

In 1840, however, he widely separated the constituents of the old 
family in the following manner, only special characters being here 
reproduced: 


CTENOIDEI. 


| Familia 18. ACANTHURID®. -——Squamis ruvidis.! 
Subfamilia 47. <Acanthurini. Radii dorsales spinosi a mollibus haud dis- 
tineti: pinne ventrales thoracici. 


CYCLOIDEI. 


Familia 45. TEUTHIDID#®. ——; radii spinosi plures in pinna dorsali, unus 
saltem in anali et in utraque ventrali. 
Subfamilia Teuthidini. Pinna dorsalis unica. 


The Acanthuride contain typical representatives of the family so 
called, but the Teuthidide do not answer at all to the Siganids. The 
attribute of several dorsal spines and at least a single spine in the anal 
and each ventral, as well as the single dorsal fin, are descriptive only of 
Acanthurids, and not Siganids. The cycloid scales are the only char- 
acters distinctive of Siganids, and in 1842 Agassiz, in the seventeenth 

1There is no adjective rwvidus in classical Latin, and it is not evident why scabris 
should not have been used as the exact equivalent of what Bonaparte meant, instead 
of a latinized form of the Italian ruvido. 
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livraison of his ‘‘ Poissons,”' gave the following views respecting the 
Teuthyes: 
De la famille des Teuthyes. 

Cette petite famille, qui n’est composéee [sic] que de quelques genres, se distingue 
assez facilement par ses écailles, d’une petitesse extréme, répandues en tres-grande 
quantité sur toute la peau, I faut en éliminer le genre Amphacanthus, que ses grandes 
écailles cycloidiques et ses autres caracteres zoologiques obligent & placer dans une 
autre famille. Chez le reste des Teuthyes, et notamment chez les Acanthures et les 
Naseus, les écailles forment de petites esquilles transparentes, lisses, dépourvues de 
tout ornement et hérissées, au bord postérieur, de quelques petites épines assez 
effilées, qui ressemblent un peu a celles que nous avons rencontrées chez les Zanclus 
de la famille des Squamipennes, 


Perhaps it was this publication that again drew Bonaparte’s atten- 
tion to the families, for soon afterwards he reverted to his original 
views as to the limits of the family, recombining his Teuthididee and 
Acanthurid in a single family, at first (1846) under the name Teuthy- 
ide, and later (1850) again resuming the name Teuthydide. He made 
an advance, however, in the recognition of two subfamilies, Ampha- 
canthini and Teuthyini (1846) or Teuthidine (1850). 


VET: 


Teuthis is one of the many names inflicted on scientific nomenclature 
by Linnieus as a result of his proclivity to take classical names and 
pervert them to the designation of forms which are not related to and 
possess no intimate characters or analogies in common with the species 
to which they were originally applied. The Teuthis (Tzvéis) of the 
Greeks was a squid (Loliginid), but there was also a gregarious fish 
mentioned once by Aristotle? as the Teuthos (Tsvéés) and respecting 
which nothing more is known.’ It may be that Linneus intended to 
take the latter name, but in fact he took the former, and, therefore, as 
long as the present code of nomenclature is retained, the surgeon-fishes, 
belonging to a family entirely unknown to the Greeks, must bear a 
name originally given to squids. The name Teuthos, however, would 
only have the advantage in that it belonged to a fish, and its exact per- 
tinence is unknown. 

Teuthis itself has not been retained unimpaired. It was transformed 
into Theuthis and Theutis by Cuvier (1798 and 1817), and gave rise to 
the family name Theuties,? Teuthyei,© Teuthyes* and Teuthye,' of Agassiz. 





PVG menpe oe 

2Vol. IX, Chap. 3. 

*It is quite possible that the Tevfoc may have been placed among the true fishes 
inadvertently, or that some error of a copyist has crept in. Teuthis and Teuthos are 
both used by Aristotle as names of different kinds of squids. 

*The case is just as bad, if not worse, if Teuthis is used for the Siganids. 

5 Theuties, Agassiz, Poiss. Foss., 1V, pp. xiii, 212. 

© Teuthyei, Agassiz, Poiss. Foss., IV, p. 41. 

7 Teuthyes, Agassiz, Poiss. Foss., I, 88; IV, p. 206. 

8 Teuthye, Agassiz, Rep. Brit. Assn. Ady. Sci., 1844, p. 288. 






1895. PROCEEDINGS OF THE NATIONAL MUSEUM. 187 


Inasmuch as the oblique cases take -.d (Tevdéc, -:d0s), the proper form 
of the family name is Teuthidida. 


Vii. 


| The foregoing citations (which might have been much increased) are 
sufficient to demonstrate that Teuthis should be used in place of Acan- 
thurus and not of Siganus. From whatever point of view we look, we 
are forced to this conclusion. 


1. The first species of Teuthis was an Acanthurid. 
2. The genus Siganus always appeared before Acanthurus, as well 
in the list of new genera and the table of contents, as in the descrip- 
tive portion of Forskal’s work. 
: 3. The genus Teuthis was first reduced by elimination to an Aecan- 
thurid. 

4, The name Veuthis was first positively restricted to Acanthurids. 





__ The conclusions thus formulated may be supplemented by a summary 
of the synonymy and diagnosis of the genus Teuthis as now limited. 


| Genus TEUTHIS. 


< Hepatus, GRONOW, Zoophylacium, p. 113, 1763. 

< Teuthis, LINN, Systema Nature, 12th ed., I, p. 507, 1766. 

<Acanthurus, FORSKAL, Descriptiones Animalium, p. 25, 1775 (section of Chatodon, 
Linn.). 

| < Harpurus, FORSTER in Linnei Syst. Nat., ed. Gmelin, I, p. 12692, 1788. 

<Acanthurus, BLocu, Systema Ichthyologiv, ed. Schneider, p. 211, 1801. 

x Aspisurus, LACEPEDE, Hist. Nat. des Poissons, IV, p. 556, 1802. 

| < Les Theuthies (Theuthis), CUVIER, Tab. El. Hist. Nat., an. 6, p. 371 (1798). 

<Les Acanthures Bu. (Theutis, L.; Harpurus, Forsk.), Cuvier, Regne Aninal, 
II. p. 330, 1817. 

< Theuthis, FLEMING, Phil. Zool., p. 396, 1822. 

< Les Acanthurus, LACEPEDE et BLocH; Cuvier, Regne Animal, 2d ed., II, p. 223, 
1829. 

< Teuthis, BONAPARTE, Giorn. Accad. di Scienze, LIT (Saggio Distrib. Metod. 
Aniimali Vertebr. a Sangue Freddo), p. 34, 1833. 

2? Acanthurus, BONAPARTE, Giorn. Accad. di Scienze, LIT (Saggio Distrib. Metod. 
Animali Vertebr.a Sangue Freddo), p. 34, 1833. (Subgenus of Teuthis without 
diagnosis or type. ) 

< Teuthis, MINDING, Lehrb. Naturg. Fische, p. 111, 1832. 

>Acanthurus, SWAINSON, Nat. Hist. and Class. Fishes, ete., II, pp. 255, 1839. 

> Teuthys, SWAINSON, Nat. Hist. and Class. Fishes, etc., II, pp. 255, 1839. 

x Ctenodon, SWAINSON, Nat. Hist. and Class. Fishes, ete., II, pp. 255, 1839. 

=Acronurus, GRONOW, Cat. of fish collected and described, p. 142, 1854. 

—=Acanthurus \ 1, GiNTHER, Cat. Fish. Brit. Mus., II], pp. 325, 327, 1861. 

=Acronurus, GUNTHER, Cat. Fish. Brit. Mus., III, p. 345 (young). 

<Rhombotides, BLEEKER. , 

<Acanthurus, KNrr, Novara Exped., Fische, pp. 210, 212 (excludes Scopas and 
Acronurus). 

=Acanthurus A, Rhombotides, Day, Fishes of India, I, p. 202, 1876. 

<Acanthurus, GUNTHER, Ann. and Mag. Nat. Hist., (4), VIU, p. 320, 1871 (inelud- 
ing Acronurus and Aeris as probable young). 

<Acanthurus, GUNTHER, Journ. Mus. Godeffr., IX, p. 106, 1875. 

=Teuthis, GILL, Proc. U. S. Nat. Mus., VII, p. 278, 1884. 
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Diagnosis.—Teuthidids with a pair of antrorse movable caudal spines, 
strong fixed teeth, 5-rayed ventrals, and generally 9 (rarely 7 or 8) 
dorsal spines. 

Type.—T. hepatus, LINN HUS=Acanthurus chirurgus, BLOCH, ete. 





The forms actually belonging to the genus Teuthis as here under- 
stood are the following: 





Present names. | Names of Giinther under Acanthurus. 
BIR GT Rw SN CTCL O SECC Cl x at no rel al eet ate Acanthurus triostegus, Linnieus. 
T. Guttata@....-- --2< <0 22-2 sae etre ne in ween ene A. guttatus, Forst. 
VT. hepatus....-------+-------0---- +2222 eee ee eee eee ee eee A. ehirurgus, Bloch. 
PUTTER OCS ace eal =e tars aml esa erated et atelier le | A. matoides, C. & V. 
T. nigrofuscus..---- Be eee ee aere ae eee ee eee ee A. nigrofuscus, Forsk., 1775. 
EF OUPUTCCOTALS mayest <mtnlal=inis o/s)armn) maim leet ee ae A. bipunctatus, Gthr., 1861. 
SPURTE RES MG OTUShlae m lae ed A. nigros, Gthr.. 1861. 
Phe GN Ra IGE SE eso seo SecoL cpa conocer testcase oecosssobeosons A. dorcensis, C. & V. 
T. CHYYSOSOMG ..-.--0--- 22-22 22 2 = ne nn en ee -- A. chrysosoma, Blkr. 
PLOT O DUTRCLOL ne moe oe in tata ete ea ee ee eee eee A. rubropunctatus, Riipp. 
J’. MANGINGA. ..-- = --------2 2 one eee ee ene ene ee eee ee =e -- A. marginatus, C.& V. 
UDOT Tae COU CE eee er een ee ah tay eee A. lineatus (Linn.). 
TEMS ET VOLES reece close Sian Oe Oe EE Ee Soe CeCe mee | A. striatus, O. & G. 
UTR SOR UU Saeco te eee de Sania oe Suseee eect eeenee pene a teee se | A. sohal, Forsk. 
PETER DOLE eee a ale ete teeta eet | A. undulatus, C. & V. 
SEL GER IITNE DO) es aac es ote aso s oat esandosossssen6S55555o5se2 | A. dussumieri, C. & V. 
SEE ORCI O0) DIG Nts oe pee ogee cess5 30 286 sce aoS ssp sseroanese star _ A. grammoptilus, Blkr. | 
RCO TULLE. ae ce sa alalsla = slele fe ioe Syne ae ima tennant ete | A. ceruleus, Bl. & Schn. 
TPN UT TRE OULL OD tetas oa a aataate ee ele isl ee tein ieee tahiti telat sie ee A. lineolatus, C. & V. 
RROD OC easement ese ease cee Oeteine- eee ee nee _ A. olivaceus, Bl. & Schn. 
BTID OY ILO], CV UGS to mre e eee oa ata eat _ A. pyroferus, Kittlitz. 
SST EURILET UCU Uae otmeata oats a ion ee ete eo eee _ A. tennentii, Gthr. 
URS) LTT oe eo oa | A. gahm, Forsk. 
OPES TURETOTIULUY CF erat ata ata tee ole | A. nummifer, C. & V. 
MDD LETTE OPI OY CUTS ee ela al oe | A. glaucopareius, C. & V. 
COLE DUEUS racine oe area cieen = ce denise E Sa meee Ne eee een | A. celebicus, Bleek. 
UEP US CUBIS oe totale a= = cininis misiai= alts oe elaine eee ance ee een ere A. fuseus, Steind. 
UIT CTCOSLCIIEOI Veren sira teats re = ate ert tmtaiteretcaaletatadara apatite seas A. leucosternon, Benn. 
BER CLC IULLOS perc tS rt ame cate = eee oleate ate ete are foteetmtar a oiaietesel A. achilles, Shaw. 
BUTS REL TDC VLU UD a ena te al ta el tea A. triangulus, C.& V. 
BPR AACE CULTS Hea a tee | A. fraterculus, C. & V. 
SAD LIUOUN UG: =a a\s =e sisela 5 siajaisin inate <faleleiatnciieeia cist meio clesiemiesiae A. dahianus, Castelnau, 1855. 


SPECIES ADDED SINCE 1861. 





| 
AVENUE LOY UIT U OY et ate salad atten lea tafe tetat tt etetot ete tetris | Acanthurus aterrimus, Gthr., 1871. 
Ye EO Ciena Bae See 2 OSS oe nT been asics Coe aassoSe soe ootease Rhombotides polyzona, Blkr., 1874. 
BAe PUIS CG OE Cl) tent cette eae natn ae ee Acanthurus virgatus, V. & S., 1875. 
SR CEP TROL CLY ay arnt ete ate mate ott erent eae eae ote ae Acronurus ceeruleatus, Poey, 1875. 
ENDURA GAME . Sara caro ens, USSR 0 Se Aa eke aR CE | Acronurus nigriculus, Poey, 1875. 
BCH OUUIL CCL Cee tale tetera te telat as = eee eer fae Seer | Acanthurus aurolineatus, Day, 1876. 
CST OVUCE rine Sena ae Sampo ae = seine aie nein eicicrern elie easel | A. munrovie, Steind., 1876. 
SEP CRGUOEG cata mame otai sean eine a nisin ania ninte erecta acini ateiataermi separa | A. plagiatus, Peters, 1876. 
Pao nicomeeimetepnclod es acae Ne oe Sedaris ciate ate ese pawecera meee acas | Acronurus formosus, Cast., 1873. 
ST NONG COU se ee lara ale alae ee ele eee eet Acanthurus blochii, C. & V. (formerly 
| matoides, C. & V.), Gthr., 1875. 
INEZ EDEL reise ceeass vin ee eee eee eee elec eee femaciaie = iene | A. zebra, De Vis, 1884. 
SEM ON CSLOTIAG = sates ate aie = oe ea see ne eine ae eee eee ett eae | T. erestonis, Jordan & Starks, 1895.~ 





* The Teuthis crestonis has been described by Jordan and Starks in a memoir on the Fishes of Sina- 
loa received just before the revised proof of the present communication. It appears therefrom that 
Dr. Jordan has reverted to the use of Teuthis in the sense here defended, as indeed he had previously 
informed me by letter he would do. 
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The following forms have been connected with the name » Teuthis, viz: viz: 


Names adopted. 





ETA ED ULBS test OOr mm meets elela(el=l\winiale mcleln cies wine alam == Teuthis hepatus. 

SERB RPILES aera LTO Sete fetes ater ota at al ialaialniaraleletmielictal=e sae «12 /aSela= = Siganus javus. 

Ur ‘australis, (Carel 2 Ome ease orem sere atoll aele lala (at aicislote.oj-\~(c/=(o's Teuthis triostegus. 

ep concatenatus (CRE) a Camtorel sp0sceon eee Ses necnsses. Siganus concatenatus. 
SPRCONSH US| (Ox eoaVia) yi CAMbOT T8O0. < oe ceils ate a escicie aS eciecince ce S. dorsalis. 





OREO TORE TUS CchOM so LOO4 5 aa tee nee ie ae lojelola (2). afeicies = a ete a a'eie S. albopunctatus. 
BDO ORD GGTON yl GOs sets eae secretin sere ices cicioe scmcsee cise S, vulpinus. 
(Names of Giinther, 1861.) 
BARD DESY (lean) Gareiatotete ale a= erin tal cistetnfal=e ia \el~) sins tel sees eenassonena- |S. javus. 
a anaieilate (Bark) Pe etmaces daca ties sae esas ee eteitla ss _S. canaliculatus. 
a poatenatd (Ce Vis) emi= sy atan es Seinne seszicseie sevictaraiererajoncce le ieisie S. Baha 
Wcoratluna (C. & V.).--------=- eA ate ree femeiee ici Ac eiareiaie = S. corallinus. 
MErMNicUlata (CideNia)cnnesceaascesscce se ccese eee esee S. vermiculatus. 
6 Ce) (Bleols) Seman cceeeisacieee a teenie S. labyrinthodes. 
PIPRSROLO I Cnee Vin) noe nsem nice siciaic dole ae Sisicciiswonsclcoeseee acer cet S. sutor. 
el mnargaritivera eu a) aepsrarelalataieofeeisreieisiaicecieeteiee eis taaietese ers S. margaritiferus. 
NER TUUUP TOL SH (© cs0C) Nie) es saree tee oiateys em seine eieinie ew eel ae eerie S. tumifrons. 
Pa tonsales (C. écVi-)\ Cantor: << 22. -524 <<< sje cccses Bee S. dorsalis. 
POTATO (acc SChins)) GibNt > 9 = qeeeeeilecis alee eae ee ei ncieeeeieces S. oramin. 
i pihopunctata (Sen) ase wees aainasaciaciswaaoneseees sons i Barer eme tals: 
. striolata eR eee eee ene eran Ie merece ete per ae te S. striolatus. 
ihe hexagonata (BIGGKe) Resse ena taeni se se Sema cmee eats eae S. hexagonatus. 
BRO RELE CUE 4 OES Ua) ee state tape lem iekase oleate otetelalslere aie totele earls S. guttatus. 
PRE LELULE A UHOLS kK: eaccets = sas esas Nom els oes seemmismicicie cea saicie | S. stellatus. 
EE POLOSLICLON URI CHALG SOM) se ae = Se mciere Seicinsate scene nts Meters clase ae S. notostictus. 
IEMUESCOSCEN GAC ELOU bs) nn att cae coseckiowee <ttmie «ees beercleccem S. fuscescens. 
IPMUCHILG, (EUW D:) elo nie sors asjoraiwis sisclers e 2 Sasso raieaniaislo cleo oe Sie S. luridus. 
LED ULOSA (BI Ga SGHME ere cer aie ce misaec ocacecee sceecee asses S. punctatus? 
ity, Can ndaeg (ORICA GR) aaa Sane soceeccocode eee eens ciaeee eee S. argenteus. 
Ee ar (QEEEG I) es eee cece scecqcise sin cisie Sas soins erslsisis 21 S. TINO OPUS 
PRTC UL CL (COCA Pa) pete imietars a lerer = tate cle aeyle ee eye orci aie in: ate' Srarar a | S. lineatus. 
BESHO ETL (OTS is) etn een oe Sele ese wae cio clsoe as maincls ose t= | S. sigan. 
PRDe UIUC OIUCA (LOO hea ree meee rai a oie ioe winaierarnneree cteleiot seis | S. tetrazona. 
MELO ULE (OM) = anes oe wiee Seisote aaeeis seeeeels Hetelso wise tineiise eee S. doliatus. 
PRE ON (Seems) om erent ope ers stele nee” Aeecencinn nanan |S. puella. 
T. virgata (C. Vi) SRR a OAD ee eae S. virgatus. 
BPR ECD ITC i.ce Mi:) Meeruernn e708 Scena seme cle «ccc tec ce neens S. vulpinus. 








Heuthis mertensizy? (C..& Vi.) Kuer, 1865..--..-.........------- Siganus mertensii? 
MOLI OSTICLE PROT SOQ4s seen seas sete sae cicea sees: | 8. oligostictus. 

T. rostrata, (C. &V.) Gotha 8 7A eee ee es | S. rostratus. 

T. studeri, Peters, RS Omseeiacpee me A cets: seie lie inis Lise eie ae S. studert. 
Miathosus De Vis 1880\.002. 5 lees cal sesavecedelsce..--.| &. gibbosus. 
peteuthopses, De Vis, 1884. ..5.....--25-22--see-0+essc-ce--+e-| S. teuthopsis. 

HP LODE DCI VAS SIO Seo. cena Noes scees set eessems ccs wee arate | S. flavus. 

T. vitianus, Sauv BLO. L8G Meee tenons) Brame ieicie meister S. vitianus. 

T. abhor tani, (CRSAVe) i Sayaeo, IRIE 2 ese noes onesincc eons | S. abhortani. 














NOTES ON THE NOMENCLATURE OF SCYMNUS OR 
SCYMNORHINUS, A GENUS OF SHARKS. 


By THEODORE GILL, LL. D. 


THE SHARK genus generally known under the name Scymnus can 
not retain that name. To show why it can not and what should be its 
substitute is the object of the present communication. 


[. 


The name Scymnus was given to the genus of sharks by Cuvier in 
1817; the same name had been given by Kugelmann in 1794 to a genus 
of coccinelloid beetles, and is still in use, the insect genus now com- 
prising very numerous species. Therefore, the use of the appellation 
in ichthyology is precluded. Several names are available as substitutes. 


if is 


In 1810 Rafinesque gave the name Dalatias to a genus distinguished 
from his Squalus (Acanthias) by the alleged absence of spiracles. Our 
knowledge of the Mediterranean fauna and Rafinesque’s descriptions 
otherwise enable us to identify the two species which he refers to 
Dalatias and to assume that the spiracles must have been present in 
both of them. The D. sparophagus was a Scymnus; the D. nocturnus 
a typical Squalus. Dalatias of Rafinesque was, therefore, a synonym 
of Squalus of Rafinesque, and the result of a blunder and failure of 


observation. 
ERK, 


In 1839 Swainson adopted the genus “ Dalatias, Raf.” but limited it 
to D. nocturnus, incorporating with the generic diagnosis, characters 
derived from the specific diagnosis given by Rafinesque (furnished with 
anterior spines, ete.) of D. nocturnus. 


ENE, 


In 1846 Bonaparte first substituted for the name Scymnus the new 
term Scymnorhinus, doubtless for the reason that he had ascertained 
that the coleopterous genus had received the former name before the 
Selachian. 
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Vey 


In 1850 Gray revived the name Dalatias for the Seymni, on the ground 
of priority for the former and not because Scymnus was preoccupied. 


Wo. 


I conclude that Dalatias was to all intents and purposes a pure 
synonym of Squalus, and the addition of a species of another genus 
was surely insufficient to affect its character. Seymnus would therefore 
have been available as the first independent name of the shark genus, 
so called, had it not been already used. Under the circumstances, how- 
ever, Dalatias might have been revived with the modified sense attrib- 
uted to it by Gray, if its revival had not been precluded by other con- 
siderations. But the previous limitation of Dalatias by Swainson and 
substitution of a new name by Bonaparte barred such revival. The 
name given by Bonaparte must therefore be used for the Scymni of 
Cuvier. - 

VI. 


The following synonymy will give other data respecting the names 
referred to: 
Genus SCYMNORHINUS. 


< Les Leiches (Scymnus), CUVIER, Regne Animal, II, p. 130, 1817; 2d ed., II, p. 
392. 1829 (not of Kugelmann, 1794). 

<Seymnorhinus, BONAPARTE, Cat. Met. Pesci Europei, p. 16, 1846. 

<Dalatias, GRAY, List Fishes Brit. Mus., I, p. 75, 1851. 


We inay congratulate ourselves that such a barbarous compound as 
Dalatias (of unknown formation) need not be used. Seymnorhinus has 
the merit of being of classical origin and correct formation, although 
meaningless! as a denominator of generic characteristics. 


VIII. 


The change of the generic name entails a corresponding change in 
the name of the family of which the genus is the type. The nomencla- 
ture of that family is summarized in the following synonymy: 


Family SOMNIOSID 8. 


<Abtheilung der Haifische, MULLER and HENLE, Archiv Naturgesch., 3. Jahrg., 
I, p. 399; 1837. 

<Fourth division of Sharks, MULLER and HENLE, Mag. Nat. Hist., n.s., II, 
p. 88, 1838. 

<Scymni, MULLER and HENLE, Syst. Beschreib. Plagiostomen, p.-91, 1841. 

<Scymnidew, ADAMS, Man. Nat. Hist., p. 89, 1854. 

<Scymnide, RICHARDSON, Encyel. Brit., 8th ed., XII, p. 325, 1856. 

<Seymnoidei, BLEEKER, Enum. Sp. Piscium Archipel. Indico, p. xii, 1859. 





1Scymnorhinus <okbuvoc, cub or whelp +/zvy, shark. Why Scymnus was applied 
to beetles is not evident; it may have been given in allusion to their small size. 


fis, So nl dicen tne i ele 
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<Scymnoide, GILL, Ann. N. Y. Lyceum Nat. Hist., VII, p. 405, 1862. 
<Seymni, A. DuMERIL, Hist. Nat. Poiss., I, pp. 310, 450, 1865. 


" <Spinacidw, GUNTHER, Cat. Fish. Brit. Mus., VIII, pp. 355, 417, 1870. 
, <Seymni, FITZINGER, Sitzungsber. K. Akad. der Wissensch. Wien, LXVII, p. 56, 
1873. 


<Somniosidw, JORDAN, Man. Vert. An. N. U, S., 5th ed., p. 15, 18838. 
<Spinacide, WOODWARD, Cat. Fossil Fishes Brit. Mus., I, p. 30, 1889. 
= Dalatiide, GILL, Mem. Nat. Acad. Sci., VI, p. 129, 1892. 


Subfamily SCYMNORHININ 2. 


<Seymnini, BONAPARTE, Mem. Soc. Hist. Nat. Neuchatel, II, 1838; Nuovi 
Annali delle Sci. Nat., II, p. 199, 1838; IV, p. 183, 1840. 
<Dalatiana, GRAY, List Fish. Brit. Mus., pt. 1, p. 74, 1851. 


IPTOGaeN is OO———$ 5 


























NOTES ON THE GENUS CEPHALEUTHERUS OF RAFI- 
NESQUE, AND OTHER RAYS WITH ABERRANT PECTORAL 
FINS (PROPTERYGIA AND HIEROPTERA). 


By THEODORE GILL, LL. D. 


IN A RECENT article on “The Nomenclature of the Myliobatid:e or 
Aétobatide,” I retained the names Myliobatis and Aétobatis with a pro- 
viso. Adopting temporarily the views of Agassiz, I remarked: 

This, it seems to me, is a perfectly legitimate view and use of the two names. 
Both names, Aétobatus and Myliobatis, might have been retained for different sections 
of the old genus, if no other considerations had forbidden. Both of those names, 
however, as President Jordan has reminded me, were anticipated by a name given 
by Rafinesque in 1810. 

CEPHALEUTHERUS. 


Rafinesque, in his ‘‘ Indice d’Ittiologia Siciliana,’ has the genus Cephaleutherus 
interposed between his Mobula (= Cephaloptera Dum.) and Uroxis (Trygon auct.), 
which, according to Dr. Jordan, is a Myliobatis. It is not, however, mentioned by 
Doderlein in his very full synonyms of the Myliobatids of the Mediterranean, and 
the book in question can not be found. While I have little doubt that Dr. Jordan 
is correct in his identification, and that the name Cephaleutherus should be taken for 
Myliobatis, | defer doing so until I am able to consult the ‘‘ Indice” or a copy of it. 
Meanwhile I retain the name Myliobatis, but adopt for the family Aétobatida. 


Since that publication, Dr. Jordan kindly sent me a copy of the 
description of Cephaleutherus, and the “Indice dIttiologia Siciliana” 
was found. These data have compelled me to refuse to adopt Cepha- 
leutherus as a substitute for Myliobatis, and led me to consider that 
nominal genus to have been based on a teratologic specimen exhibit- 
ing an arrest of development. Rafinesque’s description follows: 


Gen. Cephaleutherus. Capo sciolto, e diviso dall’ ale laterali, occhi, e’spiragli uniti, 
e situati al lato del capo, due ale sopra la coda, nessuna alla sua estremita. Osserv. 
Questo genere @ rimarchevolissimo, a motivo del carattere che offerisce il suo capo 
sciolto, il quale © unito all ale laterali ossiano pettorali, in tutti gli altri generi 
vicini. 

Sp.n. Cephaleutherus maculatus. Fulvastro al disopra con delle macchie fosche, 
bianchiccio al di sotto, capo appuntato, ale laterali anteriori, appuntate, e scabre 
anteriormente, un ordine di spine sopra la Schiena, e tre sopra la coda, che & acuta. 
Osserv. Ha alcune spine disposte regolarmente sopra il capo, e dietro li oechi, la 
bocca é situata sotto il capo, ed in un fosso, e le aperture branchiali sono sotto la 
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parte anteriore del corpo, cinque da ogni lato; fra le ale laterali anteriori, & poste- 
teori vié un appendice quasi digitato alla punta, l’ ano ¢ pit vicino del capo, che della 
punta della coda, questa @ convessa al disopra, e piana al disotto, e le ale, che porta, 
sono molto vicine alla sua estremita, approssimate fra esse, e con una spina fra il 
mezzo. 

A free head separated from the pectoral fins, and the lateral eyes and 
spiracles, are characteristic features of myliobatoid rays, and these attri- 
butes have evidently led Dr. Jordan to identify Cephaleutherus macula- 
tus with Myliobatis bovinus, but other characters assigned to the species 


are in direct contravention of such an identification. Such are the two | 


dorsal fins (due ala sopra la cauda), the approximation of those fins to 
the end of the tail (molto vicine alla sua estremita) and to each other 
(approssimata fra esse), the distinct anterior lobes of the ventrals (fra 
le ale laterali anteriori e posteriori vi é un appendice quasi digitato alla 
punta), the pointed snout (capo appuntato), the pectoral fins pointed 
and scabrous anteriorly (ale laterali anteriori appuntate e scabre ante- 
riormente), the row of spiny bucklers along the middle of the back, the 
spines elsewhere, and the dark yellowish back with blackish spots (ful- 
vastro al disopra con delle macchie fosche). These (and other charac- 
ters mentioned) are not shared by Mediterranean Myliobatids, but are 
by different skates. The ray described by Rafinesque appears indeed 
to have been a true skate (apparently Raja clavata), but the notice of 
the distinet head indicates that there was something anomalous about 
it. What, then, was it? 
il: 


There is a liability in any skate to an arrest of development in the 
growth of the pectoral fins forward and consequently their continuity 
with the head, but in most of such cases there is an independent ex- 
tension forward from the base of the pectorals. Such anomalies have 
received generic names, Propterygia having been proposed for one phase 
ot development and Hieroptera for another. An analogous phase was 
probably manifest in the specimen noticed by Rafinesque, and appears 
to be noticed in the terms “ale laterali anteriori appuntate e scabre 
anteriormente,” which may be interpreted as referring to pectoral fins 
pointed forward. In such cases, the head is distinct from the pecto- 
rals, and the eyes and spiracles more nearly lateral, although not lateral 


to the degree manifest in Myliobatids. The anomalies represented by - 


the generic names Propterygia and Hieroptera were described by Otto 
and Fleming. 
IT, 


The Propterygia of \Otto.—Otto, in 1818, obtained a ray in Scotland 
(New Haven), and in 1820 described it as a new generic type—Pro- 
pterygia hyposticta. The genus was detined as follows: 

Raja; altero pinnarum pectoralium pari ad latera capitis a corpore distincti et 
in rostrum subacuminatum desinentis; spiracula quinque;! cauda brevis absque 
aculeo. 





‘Zum Unterschied der Sechs bei Cephaloptera. (Sic!) 
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The description Ma Aoane of Otto represent a skate (Raia inter media?) 
with pectoral fins distinct acon the head, nevertheless with imperfect 
cephalic appendages. 

A similar monstrosity is noticed and figured in Richardson’s edition 
of Yarrell’s History of British Fishes,' with the caption, “A monstrous 
thornback maid,”—that is, Raia clavata, 


Tih: 


The Hieroptera of Fleming.—In 1841, the Reverend Dr. John Flem- 
ing gave a “Description of a Species of Skate new to the British 
Fauna.” To him it “appears sufficiently evident that this skate can 
not be referred to any known British species. The form of the snout, 
of the ventrals, and of the spines, and the distribution of the latter on 
the back and tail, furnish satisfactory distinguishing characters. But 
above all the peculiar anterior prolongation of the pectoral fins, their 
symmetrical character precluding the notion of monstrosity, justify the 
belief that it is a new European form, and entitled to be regarded as 
the type of a new genus, which [he says] I propose to term Hieroptera 
(:sp0s, Sacerdos, and zzepov, ala); and | further propose to designate the 
present species by the trivial name of Abredonensis, to mark the par- 


ticular locality [Aberdeen Bay| where it was first observed. The 


newest of the modern genera to which it approaches is perhaps the 
Propterygia of Professor Otto, the relationship to which immediately 
suggested itself to that profound ichthyologist, Professor Agassiz, 
when [Fleming remarked] I showed him the specimen during the visit 
with which he favored me in October last (1840). It differs, however, 
from the Propterygia in the condition of the pectorals anteriorly, and 
in the absence of those lateral pr ae or finlets which occur on each 
side of the head opposite to the eyes.” . 

The reverend doctor evidently had some peculiar ideas about mon- 
strosities and their asymmetrical character, and probably such ideas 
prevented him from recognizing his specimen as the monstrosity 
which his mind appears to have considered. The Hieroptera, how- 
ever, did denote a monstrosity, apparently representing a still greater 
arrest of development of the pectoral fins than Propterygia, and a com- 
plete absence of cephalic fin elements. 

Fleming’s specimen was apparently a form of Raia clavata. 

The Hieroptera stage was probably that exemplified by Rafinesque’s 
skate. .[t was also represented by a specimen described and illustrated 
by Dr. Louis Bureau in an article ‘“‘Sur une monstrosite de la Raie 
estellée, Raia asterias,? Rond.” 


1 Vol. II, p. 584, 1859. 
2 Bull. Soc. Zool. France, XIV, pp. 313-316, 1889. 
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The Propleygia of Gray.—Gray, in 1851, cited the name Propleygia, 
Otto, in the synonymy of the genus Raja, but without reference to place 
of publication or date. Propleygia is, of course, merely a slip for Prop- 
terygia. The statement is made that the nominal genus ‘is founded 
on a monstrosity rather frequent among the Rays.” 


Vic 


The various names that have been given to the monstrosity, or stages 
of arrest of development, of the pectoral fins may be combined here: 


CEPHALEUTHERUS PHASE. 


Cephaleutherus, RAFINESQUE, Indice Ittiol. Sicil., p. 61, 1810. 
Hieroptera, FLEMING, Edinburgh New Phil. Journ., XXXI, p. 236, pls. 4, 5, 1841. 


PROPTERYGIA PHASE, 


Propterygia, OTTO, Nova Acta Acad. Caes. Leop. Car. Nat. Cur., X, p. 111, pls. 5, 6, 
1820; Couspectus Animal., 1821 (fide Fleming). 
Propleygia, OTTO, fide Gray, List Fish. Brit. Mus., I, p. 105, 1851 (misprint ?). 


WAL. 


The Ictaetus of Rafinesque-—Although Cephaleutherus, as has been 
shown, was not identical with Myliobatis, one of Rafinesque’s genera 
was, in all probability. In his “Analyse de la Nature”! the name 
Ietaetus, Raf., occurs between Mobula, Raf., and Cephaleutherus, Raf., 
and this is doubtless merely a Greek equivalent of “ Eagle-ray,” a 
quasi-popular designation of Myliobatis. Jetaetus is, however, a pure 
nomen nudum, and can not therefore be revived. 


? 1815, page 93. 


NOTES ON CHARACINOID FISHES WITH CTENOID SCALES, 
WITH A DESCRIPTION OF A NEW PSECTROGASTER. 


| By THEODORE GILL, LI. D. 


DURING a recent examination of the Characinoid fishes of the United 
States National Museum, I found a Curimatine which I at once recog- 
nized as related to the long- known Anodus or Curimatus ciliatus, but 
which was much slenderer and apparently undescribed. The rough- 
ness of the body arrested immediate attention and brought up to my 
mind a late article by an ichthyologist of deserved eminence calling 
attention to the presence of ctenoid scales in an African representative 
of the family as peculiar. 


| fs 


The existence of ctenoid scales in several Characinids has long been 
recorded. In 1845 Miiller and Troschel named one species Anodus 
ciliatus! on account of such scales. In 1861 the present writer called 
attention to their presence in an ally of Yiphostoma, and gave the name 
Ctenolucius to commemorate the character.” In 1885 Sagemehl referred 
to the development of ctenoid scales in Curimatus, Xiphostoma and 
Distichodus.? In 1889 Dr. and Mrs. Eigenmann recognized ctenoid 
scales in some species of typical Curimati. Finally, in 1893, Professor 
Vaillant described and illustrated the squamation of the Nanethiops 
uniteniatus, from Western Africa.’ Ctenoid scales have therefore been 
found to have become developed in representatives of no less than four 
distinct subfamilies, Curimatine, Hydrocyonine, Distichodontine and 
Tetragonopterine, while most of the members of the three polytypic 
subfamilies have cycloid scales. It follows that in each case ctenoid 


1 Hore Ichthyologice, I, p. 25, pl. rv, fig. 4 (seale). 

2A Catalogue of the Fishes of the Eastern Coast of North America, p. 8, 1861. 

’ Morph. Jahrbuch, X, p. 2, 1885. 

4 Various other Curimatines with ctenoid scales have been described by Steindach- 
ner and the Eigenmanns. 

® Bull. Soe. Philomathique de Paris, (8) V, p. 15, 1893. 

6 Distichodus is the only representative of the Distichodontine. 
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scales have been developed independently and in forms by no means 
closely related. Each of the genera in question manifests peculiarities 
in the development of the ciliation or ctenvid type. 


Ge 


The new species of Curimatine belongs to the genus named Psectro- 
gaster by Professor and Mrs. Eigenmann, and may be intercalated in 
the “Analysis of the Species” recognized! by them with the following 
characters: 


a. ‘Origin of dorsal about equidistant between tip of snout and base of upper 
caudal fulera. Origin of ventrals nearer to base of caudal than to 
tip of snout. 

b. Body ‘‘rhomboidal, the dorsal and ventral outlines making angles at the 
origin of the dorsal and of the ventral fins ;” scales, 55}3..rhomboides. 

bb. Body salmoniform, the dorsal and ventral outlines being regularly con- 
WEXs \SCR1ES S4=HStR: Cs 252 .b See eee BS se eee auratus. 

aa. “Origin of dorsal about equidistant from tip of snout and from tip of adi- 


pose fin. 


ce. ‘Depth ¢ and 9 about 24; Lat.1. 49-b6”......--...----. amazonicus. 
ce. “Depth 9 24; scales 56; profile convex .....--............ ciliatus. 


Such would be the position of the P. awratus on the assumption that 
the primary characters have already been indicated, but in fact the 
new species seems to be more differentiated from all the others than 
any one of them is from the other, and the following analysis would 
appear to be more nearly expressive of the comparative divergence of 
the several species: 


a. Depth of body 1:24-22; color ‘‘plumbeous above, gradually becoming lighter 
below; a dusky area-..-at end of lateral line.” ? 


B..- Depth BEB? sas) as Ssbsalse shes e ees be Foes ae see asmoneee rhomboides. 
Oia Dep ime 2h a4, s2Ge seseeas cae e ae oe oe etn nena ene ee eee amazonicus. 
bbb» Depth: 2F $ =2h 9. esasete of ceo keen eons Son ten oda os cement ciliatus. 
a. Depth of body 1:275 color golden immaculate........:......--.-.--- auratus. 





1A Revision of the Edentulous Genera of Curimatine, ete. < Ann. N. Y. Acad. 
Sci., IV, pp. 409-440, 1889. A most useful summary of our knowledge of the group. 

“The categories ‘‘a’’ and ‘‘aa” are primarily distinguished by the Eigenmanns by 
the (a) ‘‘air bladder extending to origin of anal” contrasted with the (aa) “air 
bladder extending to posterior end of anal,” but as there is only a single specimen 
of the new species, the rules of the Museum preclude dissection to reveal the char- 
acter in the species now to be described. 

‘The Eigenmanns describe the color only in P. rhomboides, but declare that 7. 
amazonicus ‘agrees in almost all respects with P. rhomboides,” and that the male of 
P. ciliatus “can not be told from specimens of P. amazonicus.” Miiller and Troschel 
call the color of P. ciliatus ‘‘ metallischen schillernd.” 


, 


ale aa Rate ta 
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Ill. 


This new species has been in the collection of the United States 
National Museum for many years, the single specimen being recorded 
as collected by Lieutenant Gibbon in Bolivia. The specimen is about 
5s inches long and is in good preservation, except the vertical fins, 
which are broken. The color is so striking that I experienced doubt 
whether it was real, but I know of no agency which would produce 
such a hue, and other specimens collected by the same officer offer 
nothing peculiar in such respects. 


PSECTROGASTER AURATUS, new species. 


Depth 1 by 23; head 1:3;' D.12;? A. 10; P. 15; V. 9. 

Body elongate and salmoniform, with the dorsal contour not angulate 
but convex from axilla of dorsal to nape, and the ventral contour regu- 
larly arched from axillaof anal to chin; preventral region transversely 
convex and postventral keel well defined. Head oblong, with the pro- 
file nearly straight and declivous and nearly flat at middle. Eye with 
narrow anterior and posterior adipose lids, with its vertical diameter 
less than snout and half the interorbital area. Scales all deeply pecti- 
nate, and slightly reflected from the body, largest on the sides of the 
abdomen, much smaller on the back and nape, and extending on the 
base of caudal. Dorsal at its first ray midway between tip of snout 
and base of caudal fulcra. Adipose narrow and rather long. Anal 
moderate, emarginate. Caudal with extended lobes nearly or quite 
three times longer than entire median rays and with the inner margins 
straight or concave. Pectorals nearly reaching to ventrals. Ventrals 
reaching about two-thirds the way to anal and under first half of dorsal, 
with root of first ray as near base of caudal as front of eye. Color 
golden, with rufous suffusion on back and without spots. 

P. auratus appears to be the most distinct species of the genus. The 
coarsely pectinated uplifted scales* and the golden color remind one 
somewhat of a holocentrid. 


EY. 


Relations of the toothless Curimatines.—A review of the several 
genera of edentulous Curimatines leads me to believe that they have 
diverged from a common stock most like Curimata but with branchial 
rakers, and their degrees of divergence may be expressed in the fol- 
lowing manner: 


' The length is exclusive of caudal fin. 

?The rudimentary first dorsal and anal rays are included. 

3Mnud had been retained on the inner field of some of these scales in the specimen 
preserved. 
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ANALYTICAL KEY TO THE GENERA OF EDENTULOUS CURIMATINES.! 1 
: | 
a. Gill arches with obsolete or no rakers. 


b, Tongue“‘short and thick,” adnate. 

c. Postventral region with a median row of scales; scales mostly cycloid. 
Curimata. 
c. Postventral region with two lateral overlapping rows of scales; scales 
pectinate. . 
d. Preventral region transversely convex and not distinctly limited. | 
Psectrogaster. 
dd. Preventral ‘‘region flat” and bordered on each side by a serrated 

keel extending from the pectoral to the outer ray of the ventral. 


Potamorhina. 
bby Loneue long and narrow, quite thee anes == eee eee Curimatopsis. 
aa. Gill arches with long, slender rakers -_..-...-...-..-------.. Elopomorphus. 


4 

In other terms, while the typical Curimatine series has lost the gill 
rakers, it has diverged most in other respects from the common pro- 
genitors, while Llopomorphus has developed gill rakers of increased size 
and added other striking characters. In a genealogical table the sup- 
posed facts may be thus represented : 


Curimatavus. 


Curimatopsis. 





Curimata. a 
| 
| | 


Psectrogaster. Potamorhina. Elopomorphus. 


The chief of the Curimatine genera has been generally called Curima- 
tus, but the name should be spelled Curimata, as the following early 
synonymy shows: 


'For all other characters, see Steindachner, Ich. Beitr., V, p. 34, 1876. 
‘I have accepted the genera and, in several cases, the language of Prefessor and 
Mrs. Eigenmann, who, in the analysis of their valuable Revision of the Edentulous 
Genera of Curimatinie, have arranged the genera in the following sequence: 
Anodus (= Elopomorphus), Potamorhina, Psectrogaster, Curimatopsis, Curimatus. 
Later they adopted the name Llopomorphus in place of Anodus (Proc. U. 8. Nat. 
Mus., XIV, 1891, p. 46). 
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Genus CURIMATA. 


< Curimates, CUVIER, Mem. Mus. Hist. Nat.,I, p. 109 (French name only, unaecom- 
panied by diagnosis or name of type), 1815. 

<Les Curimates, CUVIER, Regne Animal, IT, p. 165, 1817; 2° ed., IT, p. 309, 1829, 

<Curimata, CLOQUET, Dict. Hist. Nat., XII, p. 240, 1818. 

<Curimates, GoLpFuss, Hand. Zool., IT, p. 24, 1820. 

<Anodus, AGASSIZ, Sel. Gen. et Sp. Pise. Brasil., p. 60, 1829. 

<Characinus, MINDING, Lehrb. Nat. Fische, p. 119,' 18382. 

<Curimatus, VALENCIENNES, Hist. Nat. Poissons, XX, p. 4, etc., 1849. 


| The type, by elimination, is C. edentula=cyprinoides, , 


; 

| ‘Mund wenig gespalten, Ziihne klein wie bei den vorigen (:. e., Choregon = Core- 
| onus +- Thymallus). C. curimata is the only species named, 
im! 


ail 





| 
. 
\ 
. 








THE DIFFERENTIAL CHARACTERS OF CHARACINOID AND 
ERYTHRINOID FISHES. 


By THEODORE GILL, LL. D. 


In my list of Families and Subfamilies of Fishes (1693) I have 


admitted two families of Heterognaths, Characidie (or Characinide) 


and Erythrinidie. As the limits and concepts of which they are the 
expressions are quite different from those hitherto current, it is a duty 
to no longer defer the reasons which have influenced me. 

The two families in question have been admitted by other naturalists, 
but have only been differentiated by the development of an adipose fin 
in one (Characinids) and the absence of it in the other (Erythrinids). 
The mere presence or absence of a bag of adipose tissue is, however, of 
too little importance to justify distinction as a family character, although 
in most cases it happens to be coordinate with other features, and hence 
available as a diagnostic mark.! Nevertheless, in at least the entire 
subfamily Stevardiine it fails, for the small fishes in question appear 
to be more nearly related to Tetragonopterines than to Erythrinines. 
A character of more importance, apparently coordinate with other 
structural modifications, and which has been the cause of my accept- 
ing the two families, is to be found in the structure of the posterior 
part of the skull. The differences observable in Gue examination are 
expressible in the following diagnoses: 


Family CHARACINID, 


(Primary Synonymy.) 
<Dermopteres, DUMERIL, Zool. Analytique, p. 146, 1806. 
<Salmonidi, RAVINESQUE, Indice d'Ittiolog. Siciliana, p. 32, 1810. 
*< Dermopteria, RAVINESQUE, Analyse de la Nature, p. 87, 815. 
< Characini, MULLER, Archiv Naturgesch., 9. Jahrg., I, p. 323, 1843. 
< Characins (Characidew), AGassiz, Rep. Brit. Assn. Ady. Sci., 1844, p. 293. 


'The development of an adipose fin may occasionally fail as a generic and even 
specific character, as among the Nannostomi. ‘‘ Nur bei einer einzigen dieser Arten 
fehlt..die Fettflosse vollstiindig; bei einer zweiten Art besitzen von vier Exem- 
plaren drei eine Fettflosse, wiihrend sie dem vierten Individuum fehlt ” (Steindach- 
mer, Ich. Beit., V, p. 74, 1876). 
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< Characins, VALENCIENNES, Hist. Nat. des Poissons, XXI, p. 159, 1848. 

<Characina, Voa?, Zool. Briefe, II, p. 150, 1851. 

x Myletidea, ADAMS, Man. Nat. Hist., p. 108, 1854. 

< Characinidew, RICHARDSON, Encycl. Brit., 8th ed., XII, p. 245, 1856. 

x Characinoidei, BLEEKER, Enum. Sp. Piscium Archipel. Indico, p. 31, 1859. 

<Characinide, GUNTHER, Cat. Fish. Brit. Mus., V, p. 278, 1864. 

< Characinide, Cork, Proc, Am. Assn. Ady. Sci., 1871, p. 333 (1872). 

< Characinide, GrLL, Arrang. Fam. Fishes, p. 16, 1872. 

< Citharini, F1vzINGER, Sitzungsber. K. Akad. Wiss. Wien, LX XVII, 1. Abth., p. 37, 
1873. 

< Characinida, SCHMARDA, Zool., II, p. 377, 1878. 

<Characinide, JORDAN and GILBERT, Syn. Fishes N. Amer., p. 254, 1882. 

=Characide, GILL, Mem. Nat. Acad. Sci., VI, p. 131, 1893. 


(Secondary Synonymy. ) 


<Salmones, CUVIER, Régne Animal [1° éd.], IT, p. 159, 1817; 2° éd., II, p. 301, 1829. 

<Salmonides, LATREILLE, Fam. Nat. Regne Animal, p. 119, 1825. 

<Salmones, AGASSIZ, Sel. Gen. et Sp. Piscium q. coil. Spix, p. 56, 1829. 

<Salmonide, BONAPARTE, Giorn. Accad. di Scienze, III, p. 95 (Saggio Distrib. 
Metod. Animal. Vertebr. a Sangue Freddo, p. 37), 1832. 

<Sailmonida, SWAINSON, Nat. Hist. and Class. Fishes, ete., I, pp. 184, 283, 1839. 

<Salmonide, BONAPARTE, Nuovi Annali delle Sci. Nat., II, p. 132, 1838; IV, p. 272, 
1840. 

< Characiniden, SAGEMEHL, Morph. Jahrb., X, p.1, ete., 1885. 


(Synonyms of Characinine. ) 


<Characini, LATREILLE, Fam. Nat. Regne Animal, p. 119 (“Tribu”). 

<Salmonini, BONAPARTE, Giorn. Accad. di Scienze, LII, 95 (Saggio Distrib. 
Metod. Animal. Vertebr. a Sangue Freddo, p. 37), 1832. 

<Salmoninw, SWAINSON, Nat. Hist. and Class. Fishes, ete., II, pp. 185, 286, 1839. 

< Hydrocyonini, BONAPARTE, Nuovi Annali delle Sci. Nat., II, p. 132, 1838; IV, 
p. 273, 1840. 

<Characinini, BONAPARTE, Cat. Met. Pesci Eur., p. 5, 1846; Conspectus Syst. 
Piscium, 1850. 

< Leiogastriformes, BLEEKER, Enum. Sp. Piscium Archipel. Indico, p. xxxii, 1859. 

< Hydrocyonina, GUENTHER, Cat. Fish. Brit. Mus., V, pp. 280, 345, 1864. 

<_Hydrocyonina, Girt, Mem. Nat. Acad. Sci., VI, p. 131, 1893. 


Heterognaths with the skull above more or less invaded by reenter- 
ing valleys from behind, and the supraoccipital having a horizontal 
extension and carinated by a procurrent crest. 


Family ERYTHRINID 2. 


(Primary Synonymy.) 

<Lrythroides, VALENCIENNES, Hist. Nat. Poiss., XIX, p. 480, 1846. 
<Erythrinide, RICHARDSON, Enc. Brit., 8th ed., XII, p. 250, 1856. 
<Prythrinoidei, BLEEKER, Enum. Sp. Piscium Archipel. Indico, p. xxxi, 1859. 
=LHrythrinide, GILL, Annals Lye. Nat. Hist. N. Y., VI, p. 410, 1858. 
<Erythrinide, CopE, Proc. Am. Assoc. Ady. Sci. 1871, p. 333 (1872). 
<Erythrini, FITzINGER, Sitzungsber. K. Akad. Wiss., Wien, LX VII, 1. Abth., 

p. 37, 1878. 
=Lrythrinide, Git, Mem. Nat. Acad. Sci., VI, p. 131, 1893 


re 
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(Secondary Synonymy. ) 
<Siayonotes, DUMERIL, 1806. 
<Clupeida, BONAPARTE, 1832-1840. 
<Characini, MULLER et al. 
<Characinide, GUNTHER et al. 


(Synonyms of Erythrinine.) 
< ELrythrichthini, BONAPARTE, Nuovi Annali Sci. Nat., I, p. 182, 1838; IV, p. 196, 
1840. 
<Cyprinw, SwAINSON, Nat. Hist. and Class. Fishes, etc., II, pp. 184, 283, 1839. 
< Erythrichthini, BONAPARTE, Trans. Linn. Soc., XVIII, p. 300, 1840-41. 
<Erythrichthini, BONAPARTE, Cat. Met. Pesci Eur., p. 5, 1846; Cons. Syst. Pisc., 
1850. 
<Erythrinina, GUNTHER, Cat. Fish. Brit. Mus., V, pp. 278, 281, 1864. 
<Lrythriniformes, BLEEKER, Enum. Sp. Piscium Archipel. Indico, p. xxxi, 1859. 
=Frythrinine, GILL, Mem. Nat. Acad. Sci., VI, p. 131, 1893. 


Heterognaths with the skull above more or less truncated behind, 
and the supraoccipital confined to the posterior surface and carinated 
by a rudimentary or obsolete vertical crest. 

There is good reason to believe that the Characinidie, as here still 
preserved, constitute a heterogeneous group, and may hereafter be sub- 
divided into two or more families, but the material at hand is insuffi- 
cient to confirm the suspicions entertained or to properly refer the 
species to their respective families. Great differences are observable 
in the relative development of the jaws, the composition of the lower 
jaw, the branchial apparatus, ete.’ 

BIBLIOGRAPHY. 

The illustrations of the skeletal features of the representatives of 
the family being much scattered, a list of most of them is here appended. 
More valuable than all others and accompanied by philosophical views 
are those given in Sagemehl’s Memoir. 

GENERAL BIBLIOGRAPHY 


Sagemehl (Dr. M.). Beitriige zur vergleichenden Anatomie der Fische. I-IV, 
Morph. Jahrbuch, IX-XVII, viz: 
I. Das Cranium yon Aimia calva. IX, pp. 177-228, pl. 10, 1884. 
Il, Einige Bemerkungen iiber die Gehirnhiiute der Knochenfische. IX, 
pp. 457-474, pl. 23, 1884. 
II. Das Cranium der Characiniden, nebst allgemeinen Bemerkungen 
iiber die mit einem Weber’schen Apparat versehenen Physostomen- 
familien, X, pp. 1-119, pls. 1, 2, 1885. 
“IV. Das Cranium der pupeingiden: XVII, pp. 489-595, pls. 28, 29, 1891. 


1 According to Saponenl (IU, p. 105, aE 1, fig. 14), Ciaran ine ihe lower jaw 
composed of only two lateral elements, a greatly elongated articular bone and reduced 
dentary. These peculiarities are coordinated with other cranial characters and 
with modifications of the branchial apparatus. Citharinus seems therefore to be the 
type of a peculiar family (Citharinide). Of course such a family is very different 
from that named Citharini of Fitzinger, which is the same as Characinidw. It would 
also differ much from the subfamily Citharina of Thominot (Bull. Philomath. Soe., 
(7) VI, p. 250, 1882), which includes the Citharininw and most of the Curimatinie, 
but not the typical genus Curimata or the edentulous forms. The genera included 
by Thominot are Saccodon, Heniodus, Parodon, Citharinus, Prochilodus aud Cenotropus. 


a 
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BIBLIOGRAPHY OF SPECIES. 
Subfamily HRY THRININ 2. 


Erythrinus uniteniatus, SPIX.! 

Erythrinus uniteniatus, SAGEMEHL, Morph. Jahrb., X, p. 26, pl. 1, figs. 1-12 
(skull), 1885; EIGENMANN, Proc. Cal. Acad. Sei. (2), II, p. 105, pl. 1, fig. 2 
(jaws), 1889. 

Macrodon tareira, BLOCH. 


Macrodon trahira, STEINDACHNER, Denkschr. Akad. Wiss. Wien, XLII (Fisch — 


Cauca, p. 14), pl.5, fig. 3 (articulation of dentary), 1879. 
Macrodon malabaricus, EIGENMANN, Proce. Cal. Acad. Sei. (2), II, p. 102, pl. 
1, fig. 1 (jaws), 1889. 


Subfamily PY RRHULININ A. 


Pyrrhulina guttata (STEINDACHNER). 
Pyrrhulina guttata, EIGENMANN, Proc. Cal. Acad. Sci. (2), I, p. 108, pl.t, 
fig. 3 (jaws), 1889. 


Subfamily LH BIASININ A“. 


Lebiasina bimaculata (CUVIER and VALENCIENNES). 
Lebiasina bimaculata, EIGENMANN, Proc. Cal. Acad. Sci. (2), II, p. 113, pl. 1, 
fig. 5 (jaws), 1889. 
Subfamily THTRAGONOPTERIN 4. 
Tetragonopterus mecicanus, FILIPPI. 
Tetragonopterus mexicanis, STEINDACHNER, Sitzungsber. K. Akad. Wiss., 
Math. Nat. Cl., LX, 1. Abth., p. 300 (Ich. Not., IX), pl. 4, figs. 2-4 (Phar. 
bones), 1869-70. 


Subfamily SHRRASALMONIN A. 





Serrasalmo 
Serrasalmo , ROSENTHAL, Ichthyotom. Tafeln, pl. 6, 1816. 
Pygocentrus piraya, LACEPEDE, 
a. Pygocentrus piraya, Hyrti, Denkschriften K. Akad. Wiss. Wien, Math. 
Nat. Cl., XXI, p. 7; pl. [1], fig. 5 (br. skel.), 1863. 
_b. Serrasalmo piraya, Kiein, Jahreshefte d. Vereins f. Vaterl. Naturk. in 
Wiirttemberg, 40. Jahrg. (1884), pp. 157, 226, pl. 2, figs. 12,18; 42. Jahrg. 
(1886), p. 261, pl. 7, fig. 28; p. 291, pl. 8, fig. 53 (er. bones). 
Myleus. - 
Myletes , GERVAIS, Castelnan’s Expéd. dans VAmérique du Sud, 
Anat., p. 97, pl 2 (skull), 1856. 
Myleus oligacantius (MULLER and TROSCHEL). 
Myletes olygacanthus, KLEIN, Jahreshefte d. Vereins f. Vaterl. Naturk. in 
Wiirttemberg, 40. Jahrg. (1884), pp. 159, 227, pl. 2, figs. 14, 15. 











'The genus Erythrinus (Gronovius, Scopoli) was based exclusively on a species 
without pterygoid teeth, and consequently the section so distinguished should retain 
the name instead of Hetererythrinus, while the subgenus (or genus) differentiated 
by the development of pterygoid teeth (typified by Z. wniteniatus, Spix) may be 
called Hoplerythrinus. 
~ 2It seems advisable also to direct attention to the Grundulus of Valenciennes, 
referred by that naturalist next to Hydrargyra (XVII, pp. 216-220). It appears to 
me to be related to Pyrrhulina, if not a species of that genus, and therefore a 


Characinid. Valenciennes himself, (XVIII, p. 219) remarked that it cannot be- 


denied that the number of branchiostegal rays and the bilobate air bladder agree 
with Characin characteristics. 






ics 
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Subfamily HY DROCYONIN 24. 
Hydrocyon forskalii, CUVIER. 
Hydrocyon forskali, KLEIN, Jahreshefte d. Vereins f. Vaterl. Naturk. in 
Wiirttemberg, 35. Jahrg. (1879), p. 104, pl. 1, fig. 13 (mast.); 40. Jahre. 
(1884), p. 156, pl. 2, figs. 10, 11; 41. Jahrg. (1885), pp. 195, 211, pl. 3, figs. 
13, 74; 42. Jahrg. (1886), p. 261, pl. 7, fig. 27; p.291, pl. 8, fig. 52 (cr. 
bones). 


Subfamily MY LETINZA.! 


Myletes dentex, LINN EUS. 
Alestes dentex, SAGEMEHL, Morph. Jahrb., X, p. 26, pl. 2, figs. 17, 18 (skull), 
1885. 
Subfamily DISTICHODONTIN 2X. 


Distichodus wgyptius, GMELIN. 
a. Distichodus niloticus, HyrtL, Denksechriften K. Akad. Wiss. Wien, Math. 
Nat. Cl., XXI, p. 7, pl. [1], fig. 6 (br. skel.), 1863. 
b. Distichodus kammar, METTENHEIMER, Disq. anat. comp. membro pise. pect., 
pl. 2, fig. 12 (sh. girdle), 1847. 


Subfamily ANOSTOMIN 4. 


Leporinus elongatus, STEINDACHNER. 
Leporinus elongatus, STEINDACHNER, Denkschr. K. Akad. Wiss. Wien, Math. 
Nat. Kl., XXXIX (Fish. Mag., pp. 38, 39), pl. 10, figs. 3-5 (preop. and 
quadrate), 1878. 


Subfamily CURIMATIN &. 


Prochilodus brama, VALENCIENNES. 
Prochilodus brama, HyrtL, Denkschriften K. Akad. Wiss. Wien, Math. Nat. 
Cle XX ps pla], fig. Si(brsyskel:); 1863; 


Subfamily CITHARININ 2». 


Citharinus geoffroyi, CUVIER. 
Citharinus geoffroi, HyRTL, Denkschriften K. Akad. Wiss. Wien, “Math. Nat. 
Cl., XXI, p. 7, pl. [1], fig. 4 (br. skel.), 1863.—SaAGEMEHL, Morph. Jahrb., 
X, p. 26, etc., pl. 1, fig. 14; pl. 2, figs. 1-11 (skull), 1885. 


1Myletine (or better Mylitine), not Myletidini—yvAcrye, ov, millstone or grinder. 
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NOTES ON ORECTOLOBUS OR CROSSORHINUS, A GENUS 
OF SHARKS. 


By THEODORE GILL, LL. D. 


IN 1834, Bonaparte, in the seventh fasciculus of his “Fauna I[talica” 
and in the chapter on Scyllium canicula, proposed to divide the genus 
Scyllium into three genera, Orectolobus, Scyllium and Pristiurus. The 
genus Orectolobus was defined in the following terms: 

Nell Orectolobus, Nob. (le cui specie sono tutte esotiche); il muso & breve, la bocca 
prossuna all’ estremita di quello; il margine delle narici é fornito all esterno @ una 
valvula assai lunga, rivolta all’ indietro; le aperture branchiali sono picciole, le due 
posteriori dell’ uno e dell’ aitro lato vicine fra loro e quasi confuse in una; la pinna 
anale @ collocata dietro la seconda dorsale. Questa divisione, che trovasi gia accen- 
nata nelle opere del Cuvier e cel Blainville comprende lo Squalus barbatus, Gmel. 


(punctatus, Schneid.), lo Squalus fasciatus, Bloch (tigrinus e longicaudus, Gmel.) e lo 
Squalus lobatus, Schneid. 


The species thus included are by no means congeneric, but belong to 
two widely distinet genera. Both genera in 1837 were distinguished 
by Miiller and Henle in the same paper and named Stegostoma and 
Crossorhinus. 

The Squalus fasciatus was regarded as typical of the genus Stegostoma 
and named WS. fasciatwm. 

The Squalus barbatus and S. lobatus are generally regarded as con- 
specific, and were united by Miiller and Henle under the name Crosso- 
rhinus barbatus. 

The Squalus “ punctatus, Schneid.,” identified by Bonaparte with S. 
barbatus, is now considered to be the same as Ginglymostoma cirratum, 

It is obvious that one or the other of the later names must give place 
to the earlier Orectolobus. The applicability was complicated, however, 
by Bonaparte himself, who later used Orectolobus instead of Chiloscyl- 
lium. For this usage there appears to be no justification. Bonaparte’s 
action, nevertheless, did not vitiate his previous work, and the name 
Orectolobus had best be revived for the one later called Crossorhinus, 
whose synonymy will then be as follows: 
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Genus ORECTOLOBUs. a 


<Orectolobus, BONAPARTE, Fauna Ital., Pesci, 7. fasc., 1834. 
—Crossorhinus, MULLER and HENLE, Archiv Naturgesch., 3. Jahre, Io p. egos 
1837. 
Squalus, sp., BLOCH, SCHNEIDER, et vet. 
The subfamily name should then be Orectolobine and the family 
name Orectolobide. 5 





NOTE ON THE FISHES OF THE GENUS CHARACINUS. 


By THEODORE GILL, LL. D. 


For OVER fifty years the family name Characini or Characinide has 
been in use, but during all that time no one has used the generic name 
Characinus. The family name, indeed, has remained without a recog- 
nized name-giving genus. It is time that the nomenclature should be 
accordant with the facts, and the object of this note is to resuscitate 
the long-neglected name. 

In 1754 Gronovius took the name Charaxr for two South American 
fishes, subsequently referred to the genera Anacyrtus and Tetragonop- 
terus. 

In 1758 Linneus referred the two Gronovian fishes to his genus 
Salmo, and to the section of that genus named Characini. 

In 1777 Seopoli adopted the genus Charax from Gronovius, and thus 
formally introduced it into the binomial nomenclature. 

In 1802 Lacépede adopted the section of Characini as a genus and 
gave to it the singular form Characinus. 

It will only be necessary to examine the tenth edition of the “‘ Systema 
Nature” of Linnzus to select the type, but, for the sake of comparison, 
the species admitted into the twelfth and Gmelin’s editions are added. 


References to Characini in the tenth, twelfth and thirteenth editions of Linneus’ Systema 
Nature. 


Tenth Twelfth S : 
edition. | edition. Gmelin. 


Page.| No. |Page.| No. | Page. | No. 

















MENtEX-.-cccceccsens (GG soteen|ewecela-seee | 1383 47  Myletes niloticus (1). 
anceropelecus. <== 552 -||-> =| s2c-e|een--=|>enl1 = | 1884 48 | Gasteropelecus sternicla. 
Bulb bOSUBt s== > |25--228 jp cold i £9 518 | 20] 1384) 20 | Characinus gibbosus (2). 
INO LAGS re = «5-251 2:2!sI=\c)at = = = ieee 513] 21 1385 | 21 | Tetragonopterus 2 
Bimaculatus-..-....--.- | 311 20} 513 22 | 1385 22 | Tetragonopterus bimaculatus. 
Immaculatus....-.---- | 312 2AM 513 23 1385 23 | (2) 

USTONIS= se feem abies se =) en ee losenee 513 24 | 1385 | 24) Synodus fcetens (4). 
Cyprinoides --.....---- tone eee (amans 514 25 1385 25 | Curimata eyprinoides. 
Niloticus ...-.--.------ 312 22 | 514 26 1386 26 | Myletes niloticus (1). 
pppeius 3 Scene boa qlandeéoleoneqalcoLboe | eremcrare | 13886 | 49 Distichodus egyptius (6). 
Pulverulentus-.----..--. |} 312) 238) 514) 27 1386 27 | Tetragonopterus ——? (7). 
PUNOMPSUS: - = <2 sons =~ See eine 514 28 1386 28 | Serrasalmus rhombeus. 


FAMOSbOMUS ..--.=--- 05 | 312 24 514 29 1387 29. Anostomus anostomus. 


a Myletes niloticus = Salmo niloticus = Cyprinus dentex, Linueus 8. N., 10. ed., p. 825; Mus. Ad. Fr. 
p. 108, 1764. Many would therefore prefer Jf. niloticus. 
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It is to be remembered that Gmelin intercalated the species he added 
to the ‘Systema Nature” according to their supposed affinities, but 
with the numbers continued from the highest of Linnus. 

The species with numbers after the accepted names require some 
consideration. 

1. The Myletes niloticus or denter is the Alestes kotschyi (not dente) 
of Giinther, and as it was the only described species for which Cuvier 
originally! framed the genus, it should retain the former generic name. 
The South American species referred to JMJyletes should take the name 
Myleus of Miiller and Troschel. This genus has been divided into two 
subgenera, Myletes and Myleus. For the former, Myloplus may be 
taken as a substitute. The classical form Jylites (dentex) has beenused 
for the typical form by Minding’, and perhaps will be accepted by 
purists. The S. dentex of Hasselquist, or S. niloticus of Forskal, is a 
different species—M. hasselquistii, Cuvier. 

2. The Characinus gibbosus is Alestes gibbosus, Giinther, as already 
indicated. 

3. The Salmo (Characinus) immaculatus is at present unidentifiable. 

4. The Synodus fotensis Saurus fetens of Giinther, and of course has 
no affinity to the Characinids. 

5. The Curimata cyprinoides must take that name, as Curimata was 
the first Latin form of the name given. 

6. The Distichodus egyptius is D. niloticus, Giinther. Dr. Giinther 
takes the name from Hasselquist, whose work was published in 1757, 
but if the precepts of the British and American Associations for the 
Advancement of Science and other biological societies are adopted, no 
names behind the tenth edition can be accepted. Dr. Giinther, in his 
synonymy t quotes “ Salmo egyptiacus, Linneus, GMELIN, I, p. 1386,” 
but the form used by Linnzeus and Gmelin was S. egyptius. As Agyp- 
tius was the older and more classical form, it is not obvious why any 
one should have wished to alter the name to gyptiacus. 

7. The Salmo (Characinus) pulverulentus has never been identified, 
but was probably a Tetragonopterus. 

Inasmuch as Linnzeus really derived the conception of the genus, as 
well as the basis of this name, from Gronovius, we should take one of 
the two species originally referred by that author to his genus Chara. 
Swainson, as early as 1839, revived the Linnean designation (Characi- 
nus) for the C. gibbosus, and Valenciennes was inclined to adopt the 
Gronovian name (Charax) for the genus, to which he nevertheless 





'Mem. Mus. Hist. Nat., 1,115, 1815; Regne Animal, IJ, 66, 1817. Dr. Giinther went 
back for Myletes only to Cuvier, Mém. Mus., IV, p. 444, when the South American 
species attributed to it were first described. 

2 Lehrbuch, p. 121, 1852, 

3 Cloquet, Dict. Hist. Nat., XII, p. 240, 1818. 

4Cat. Fish. Brit. Mus.. V, p. 360. 
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applied the name Hpicyrtus.' For that genus, therefore, Characinus 
may be revived.? 

Thespecies of the tenth edition of the “Systema Naturve” were referred 
to new genera in the following sequence: 


77. Anostomus, SCOPOLI (ex GRON.). 

1815. Telragonoptere, CUVIER,. 

1815. Myletes, CUVIER. 

1817. Les Tetragonopteres ( Tetragonopterus, ARTEDI)® CUVIER. 
1845. Distichodus, MULLER and TROSCHEL. 

1845. Alestes, MULLER and TROSCHEL = Characinus restricted. 


Thus by successive eliminations the genus was finally restricted to 
OC. gibbosus. Its synonyms are as follows: 


Genus CHARACINUS. 
Pre-binomial synonyms. 
< Charax, GRONOVIUS, Mus. Ichth., I, p. 19 (?), 1754. 


Binomial synonyms. 


<Characint (Salmo * * *) LInNa&us, Syst. Nat.,10.ed., p. 311, 1758. 
<Charax, SCOPOLI, Int. Hist. Nat., p. 455, 1777. 

< Characinus, LACEPEDE, Hist. Nat. Poiss., V, p. 269, 1802. 

< Characinus, SWAINSON, Nat. Hist. Fish., ete., II, p. 289, 1839 (not of Vol. I). 
< Epicyrtus, MOLLER and TROSCHEL, Hore Ichth., II, p. 17, 1845. 
<Anacyrtus, GUNTHER, Cat. Fish. Brit. Mus., V, p. 346, 1864. 

<Cynopotamus, GARMAN, Bull. Essex Inst., XXII, p. 11, 1890. 

=Anacyrtus, KIGENMANN, Proc. U.S. Nat. Mus., XIV, p. 57, 1891. 

Salmo, sp., LINNAUS et al. 

Piabuques esp,, CUVIER, 1817. 


The name Characinus has been misapplied by at least two natural- 
ists, Viz: 


Characinus, MINDING, Lehrb. Nat. Fische, p. 119, 1882 (= Curimata). 
Characinus, SWAINSON, Nat. Hist. Fishes, I, pp. 241, 255, 259, 1838 (—Curimata). 

‘Cuvier and Valenciennes, XXII, p. 41, 1849. 

*Some may prefer to take Charax, because Linnieus used the plural form Characini 
for a section not formally designated by him as a subgenus, and I have felt and still 
feel inclined to adopt it myself. 

* The generic name Tetragonopterus has been erroneously attributed to Artedi, who 
was too good an ichthyologist to have confounded a Tetragonopterus (Cuvier) witha 
Tetragonoptrus (Klein, ‘ Terpayovortpor, i. e., quadratus aspectu”). Inasmuch as 
Artedi died in 1735 and the ‘‘ Missus” in which Klein’s name first occurs was pub- 
lished in 1744, we have another good reason for believing that Artedi had nothing 
to do with the name. 





THE NOMENCLATURE OF RACHICENTRON OR ELACATE, 
A GENUS OF ACANTHOPTERYGIAN FISHES. 


By THEODORE GILL, LL. D. 


THE UNIVERSALLY accepted name Hlacate must unfortunately be 
supplanted by one entirely unknown to fame, overlooked by all natu- 
ralists, and found in no nomenclator. <A brief history of the nomencla- 
ture of the genus is timely. 

In 1814 Dr. Mitehill, of New York, first described, as a new generic 
type, a fish which he called Centronotus spinosus. He specifically des- 
ignated the genus as “new” and distinguished it by the broad head, 
distant eyes, prominent lower jaw, and eight dorsal spines, besides other 
less important characters. It was apparently merely through a coin- 
cidence and natural fitness that he gave the same name as Lacépede 
had previously used for a heterogeneous genus, including the same 
species as well as the pilot-fish. Nevertheless, the previous use of the 
name by both Schneider (1801) and Lacépede (1802), precludes the use 
for the genus of Mitchill. 

In 1826 Dr. Kaup treated of the same fish and gave to it the name 
Rachycentron typus. He gave a good diagnosis, erring only in attribut- 
ing seven rays to the ventral fins. The following abstract will prove 
this claim: 


RACHYCENTRON. GASTEROSTEUS, Linneus. 


“Kennz. der Gattung. Zihne fein und borstenformig; Kopf plattgedriickt; 7 
Kiemenstrahlen. Brustflossen klein; Bauchflossen 7 strahlig. Erste Riickenflosse 
enthiilt freye von einander enfernte Stacheln. Zweyte Riickenflosse und die After- 
flosse lang, vom Schwanze unterschieden. Schuppen fein.” 

Diese Gattung hat sehr viel fihnliches mit “cheneis und hat nur die freyen Stacheln 
mit Centronotus gemein, die sich durch den zusammengedriickten Kérper sehr von 
dieser untersheidet. Eine Art Rachycentron typus. 


The identity of the fish with the Gasterosteus canadus of Linneus, the 
“Motta” of Russel and the ‘“‘ Ceixupira” of Marcgrave, was recognized. 

In 1827 Kaup amended the name into Rachicentron and expressed 
his views as to the affinities of the genus in the following terms: 

Wegen des plattgedriickten Kopfes, &c., habe ich diese Art, welche fast in allen 
Meeren verkommt, zu einer eigenen Gattung erhoben, welche am niichsten mit Tetra- 
gonurus verwandt ist. 
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Kaup now further identified the Scomber niger of Bloch, Centronotus 
gardenii of Lacépede, and Centronotus spinosus of Mitchill with his 
species. 

In 1829 Cuvier first proposed the generic name with the French plu- 
ral form “les Elacates” for the same genus, basing on the “Pedda 
mottah” the species “ El, motta,” and for the Centronotus spinosus sub- 
stituting the new name ‘“H/. americana.” The “Ceixupira” or Scomber 
niger was retained in the same genus with the pilot-fish, as in the first 
edition, although those names are mere synonyms of the typical Elacate, 
as had been recognized in 1827 by Kaup. 

In view of these facts, it will be obvious that adherence to the rules 
of priority compels us to take up Kaup’s name for the genus in ques- 
tion, and for the family name, if the including group RACHICENTRID 2 
should be employed. Those who adhere strictly to rules of priority 
and will retain all errors and slips because they were in the earliest 
names, will prefer Rachycentride and Rachycentron, although the latter 
was merely a slip in Kaup’s original memoir and was speedily corrected. 
I prefer to regard it as a typographical error and to take the later and 
correct form. 

The history of the nomenclature is epitomized in the following 
synenymy: 


Genus RACHICENTRON. 


—Centronotus, MITCHILL, Trans. Lit. Phil. Soc. N. Y., I, p. 490, 1814. 

—Rachycentron, Kaur, Isis, XIX, col. 89, 1826. 

—Rachicentron, KAuUP, Isis, XX, col. 624, 1827. 

—Les Elacates, CUviER, Regne Animal, 2. ed.,' II, p. 203, 1829. 

—Elacate, CUVIER and VALENCIENNES, Hist. Nat. Poiss., VIII, p. 328, 1831. 

—Elacate, SWAINSON, Nat. Hist. Fishes, ete., II, pp. 176, 243, 1839. 

< Meladerma, SWAINSON, Nat. Hist. Fishes, etc.. II, pp. 176, 243, 1839. (Type 
“MW. nigerrima” = *‘ Pedda mottah.”’) ; 

Gasterosteus, sp., LINN-EUS et al. 

Centronotus, sp., LACEPEDE. 





The only now recognizable species rejoices in a very large number of 
names, as the following synonymy will show. This synonymy expresses 
the general belief of all recent ichthyologists. Nevertheless, it may 
well be that two or more species have been confounded, and at least a 
renewed critical and comparative examination of sufficient material is 
very desirable. 


RACHICENTRON CANADUM. 


Grasterosteus canadus, LINNEUS, Syst. Nat., ed. 12, I, p. 491, 1766. 

Scomber niger, BLOCH, Ichthyologie, X, p. 48, pl. cooxxxvu, 1797. 

Centronotus gardenii, LACEPEDE, Hist. Nat. Poiss., III, pp. 310, 318, 1802. 

[ Centronotus] niger, CUVIER, Regne Animal, II, p. 320, 1817. 

Centronotus spinosus, MircHILi, Trans. Lit. Phil. Soc. N. Y., I, p. 490, pl. 3, fig. 
9, 1815. 


1Les Centronotus (Centronotus) sp., Cuvier, Regne Animal, II, p. 321, 1817. 
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Rachycentron typus, KAUP, Isis, XIX, col. 89, 1826. 

Rachicentron typus, Kaup, Isis, col. 624, 1827. 

[ Nauerates] niger, CUVIER, Regne Animal, 2. ed., I, p. 2038, 1829. 

El{acate] motta, CUviER, Regne Animal, 2. ed., II, p. 208, 1829. 

Lil{acate] americana, CUVIER, Regne Animal, 2. ed., II, p. 208, 1829. 

Elacate pondiceriana, CUVIER and VALENCIENNES, Hist. Nat. Poiss., VIII, p. 329, 
1851. 

Elacate motta, CUVIER and VALENCIENNES, Hist. Nat. Poiss., VIII, p. 332, pl. 
CCXXXU, 1851. 

Elacate malabarica, CUVIER and VALENCIENNES, Hist. Nat. Poiss., VIII, p. 
1831. . 

Elacate atlantica, CUVIER and VALENCIENNES, Hist. Nat. Poiss., VIII, p. 334, pl. 
COXEXXIT Sait 

Elaeate bivittata, CUVIER and VALENCIENNES, Hist. Nat. Poiss., VIII, p. 338, 1831. 

Elacate atlantica, SWAINSON, Nat. Uist. and Class. Fishes, II, p. 243, 1839. 

Meladerma nigerrima, SWAINSON, Nat. His. and Class. Fishes, II, p. 243, 1839. 

Naucrates niger, SWAINSON, Nat. Hist. and Class. Fishes, II, p. 245, 1839. 

Elacate canada, DEKAY, N. Y. Fauna, Fishes, p. 113, pl. xxv, fig. 77, 1842. 

Elacate falcipinnis, GossE, Nat. Soj. Jamaica, p. 208, 1851. 

Blacate nigra, GUNTHER, Cat. Fish. Brit. Mus., II, p. 375, 1860. 
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NOTE ON THE NOMENCLATURE OF THE PC@CILIOID 
FISHES. 


By THEODORE GILL, LL.D. 


Ir Is generally believed that Agassiz was the first to detach the 
eyprinodonts from the cyprinids. After the publication of my note 
on the nomenclature, however, I came across an earlier paper by 
Rudolph Wagner,! in which he named (‘‘ Cyprinoidae”) and well diag 
nosed the family; and, singularly enough, this article immediately fol- 
lowed Agassiz’s maiden ichthyological contribution, a description of 
Cyprinus |Barbus| wranoscopus” Agassiz must therefore have been 
perfectly cognizant of Wagner’s article and must be blamed for not 
having referred to it. Further, Wagner well defined the new family, 
while Agassiz did not. The differential characters specitied by Wag- 
ner were as follows: 


Die Gattung Lebias bildet mit den Gattungen Poecilia, Vundulus, Cyprinodon und 
Molienesia Lesueur, wenn sich letztere Gattung durch weitere Untersuchung 
bestiitigen sollte, eine sehr schéne kleine Familie, welche ich die Familie der 
Cyprinoiden genannt habe, wegen ihrer grossen Verwandischaft mit den Cyprinus- 
Arten, wovon sie sich jedoch durch die Ziihne in dem Ober- und Unterkiefer, durch 
die Lage der Riicken- und Schwanzflosse und die Zahl der Strahlen der Kiemen- 
haunt unterscheiden. 


This statement of differences is supplemented by a correct formal 
diagnosis in Latin under the name Cyprinotdae, and a synopsis of all the 
- genera and species. 

Unfortunately, Wagner gave a name in accordance with a custom to 
some extent prevalent at his time,® but now universally discarded. Con- 


'Beitriige zur Kenntniss der Gattung Lebias Cuvier und der verwandten Gat- 
tungen, [etc.] < Isis, XXI, col. 1050-1058, pl. 12, figs. 1-10, 1828. 

2 Beschreibung einer neuen Species aus dem Gattung Cyprinus, Linn. < Isis, XNXI, 
col. 1046-1049, pl. 12, fig. 1 (a-d), fig. 2 (a-d), 1828. 

3 As an instance of similar usage the work of Minding (1832) may be cited, wherein 
the families Clupeoides (p. 78), Cyprinoides (p. 78), Blennioides (pp. 80,92), Scom- 
beroides (pp. 80, 88, 130), Percoides (p. 87) are named, not because they are typified 
by the name-giving genera, but because their representatives are like them. The 
same names are nevertheless given to the families containing ‘the genera. The 
names are, therefore, descriptive adjectives, and to be considered in connection with 
the ordinal names, as Apodes malacopterygiiclupeoides, Apodes acanthopterygii blen- 
nioides and scomberoides, etc. 
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sequently the name Peeciliide must be retained, as urged in my former , 
article, and even the justification for the retention of the name Cyprino- 
dontes, that it was the first used, disappears. 

This memoir of Wagner appears to have been generally lost sight 
of, as no reference to it appears in any work I have examined, among 
which are Cuvier and Valenciennes, Bonaparte’s Catalogo (1846),' Von 
Martens’s article, and Giinther’s Catalogue. 

The two nominal new species, however, appear to have been based on 
the different sexes of the previously described Cyprinodon fasciatus, 
Lebias lineato-punctata being a female and L. sarda amale. Both forms 
had 10 anal rays, according to Wagner, a number likewise found by Von 
Martens, although Dr. Giinther only specifies & A. 8 (9).” 

I may add that the name “ Peeciliide” was first revived by me in 1865,? 
but I had for the time overlooked it while preparing the synonymy of 
the family in 1894. 


ADDENDUM. 


The foregoing article was presented for publication May 10, 1895, 
but various causes have entailed delay in publication. Meanwhile a 
monograph of “The Cyprinodonts,” by Mr. 8. Garman, has been pub- 
lished as one of the ‘‘ Memoirs of the Museum of Comparative Zoology.”?® 
Although dated July, 1895, the memoir was only received by the pres- 
ent author September 17, 1895. Mr. Garman has given an excellent 
history of the family of Cyprinodonts, and has made known (pp. 14, 15) 
the long-neglected contribution by Wagner. 

As to the name, Mr, Garman remarks (p. 15): 

“The word Cyprinoide is incorrectly written; etymologically cor- 
rected, it is identical with Cyprinide. It seems to have been Wagner’s 
intention to coin a different word. This is shown both in the form he 
gives the name as he writes it, and in the reason given for bestowing 
it, ‘wegen ihrer grossen Verwandtschaft mit den Cyprinus-Arten.’ As 
he failed to give a distinct title, it is left for us to adopt the next sub- 
sequent applied to the family as such.” 

The action of Wagner was, it appears to me, deliberate and inten- 
tional, and, as shown above, in consonance with limited usage in his 
day. Thewords Cyprinoidaeand Cyprinide are notidentical; the former 
is a compound of Auzpios (cyprinus) and <fdvs (form or appearance), 
while Cyprinidae is the same main word, with the patronymic termina- 
tion—:dai (idxe),—indicating descendants or family, as in the classical] 
names Arsacide, Pelopide, Seleucide and innumerable others. It was 
on account of the resemblance of the Cyprinodouts to the Cyprinids 
that Wagner gave the name Cyprinoidae, and he gave a distinctive name 





‘ Under Lebias calaritana (Cat., p. 25, No. 135), “ L. nigropunctata, Wagn.” is men- 
tioned, and by it is probably meant L. lineato-punctata, but L. sarda is not referred to. 
2@an. Nat..N. Ss, LL, p. 200, 
3Vol. XIX, No. 1. 
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because he did not consider them to be of the same family, although 
like them. 

Mr. Garman thinks that the use of the name Pweiliid@ is precluded 
on account of the previous use of the term Pweilide by Kirby, in 1837, 
for a genus of beetles. The two names, however, differ in etymology 
and form (one having five syllables and two ?’s, while the other has only 
four syllables and a single 7). Peciliide is derived from Pecilia, and 
Pecilidae from Pecilus. Consequently, the two do not conflict, and it 
can not be said properly that the name Peeiliide ‘was preoccupied in 
insects” (p. 16). Furthermore, it may be added (though not essential to 
the question) that Pecilide is not in use in entomology. Indeed, the 
genus Pecilus, on which it was based, is now regarded as a mere section 
or subgenus of Feronia (by most Ena pean authors) or Pterostichus (by 
most American authors), and is referred to the Harpaline subfamily of 
the Carabidee. 

The name Poécilioide: of Fitzinger, 1852, was applied to an Umbrid 
only, as remarked by Garman (p. 15), but simply because Umbra was 
the only genus occurring in Austria; evidently the name was derived 
from Poécilia, and the group! intended to be typified by that genus. 

Mr. Garman’s views as to the subdivisions of the family are quite 
similar to my own. In his preliminary synopsis (pp. 18, 19), he adopts 
the subfamilies Cyprinodontine, Peciliine, Jenynstine, Anablepina, 
Gambusiine and Haplochiline. These have all been given in my 
“ Families and Subfamilies of Fishes,” in which article, however, Giin- 
ther’s name Funduline is used instead of Haplochilina, aud Orestiine is 
further distinguished. Later on (p. 159) Mr. Garman has substituted 
for Ganbusiine the name Belonesocine and added two other subfamilies, 
Orestiasine and Nothobranchiine. . 

I have not hitherto, as a rule, adopted Bleeker’s names ending in 
ini for subfamilies, because Bleeker did not give them as subfamily 
names, but as those of cohorts or stirpes, divisions of his subfamilies 
for which he used the suffix formes. Nevertheless, | am not indisposed 
to do so, and perhaps Mr. Garman should be followed in taking the 
Bleekerian names with the modified form Haplochiline and Beloneso- 
cine. Bleeker’s cohorts were, however, very different in limits from 
the subfamilies Punduline and Gambusiine, Bleeker restricting them 
respectively to the type genera, while most of the genera of Funduline 
and Gambusiine were referred to the cohors or EUs Ce 








1Fitzinger gave names ending in oidei only to the groups typified by the genera 
involved in the names. The groups named after the genera with the suffix oidet 
were not ranked as families by Fitzinger, but as groups of genera under families. 
For example, the Poécilioidei constituted the first group (Gruppe); the Cyprinoidei 
the second group, and the Salmonoidei the third group, of what Fitzinger designated 
as the family Elliptosomata (p. 333), while the family Cylindrosomata and the group 
(Gruppe) Esocoidei (p. 339) included the pikes. Consequently I have not heretofore 
included Fitzinger’s names in the lists of synonyms of families. 
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The subfamily Orestiinz or Orestiasini’ is of very doubtful validity, — 
and in view of the discovery of Empetrichthys and the existence of — 
Tellia and an apodal Cyprinodon, Lam disposed to relegate the repre- — 
sentative genus to the subfamily Funduline or Haplochiline. 
I can not close this addendum without testifying my admiration of — 
the knowledge of the literature of the subject manifested in Mr. Gar- — 
man’s monograph.? The work will be of great value, but it will be. 
wished by many, who will have occasion to use it, that he had given in 
the form of analytical synopses or diagnoses, the benefit of his experi- 
ence and his views as to the relationships and essential characteristics — 
of the species of polymorphic genera; thereby the wearisome task of — 
identifying specimens would have been much diminished. 








'The more correct form for the sub-family name would be Orestiadine (<dpeoriac, 
aooc). i 

2One of the extremely few works bearing on the subject not included in the ‘ Lit- 
erature” of Mr. Garman’s monograph is Minding’s ‘‘ Lehrbuch der Naturgeschichte 
der Fische” above referred to. It may be well also to add here that the article 
attributed to JANOS would be rather looked for under KARout, the former being a 
Christian name, the Hungarian equivalent of John. Mr. Garman evidently allowed 
himself to be misled by the custom of the Hungarians of putting the family name 
first and the Christian name last. 





THE NOMENCLATURE OF THE FISHES OF THE CHARACIN- 
OID GENUS TETRAGONOPTERUS. 


By THEODORE GILL, LL. D. 


THE PRINCIPAL genus of Characinids has been generally ascribed 
to Artedi, with the name Tetragonopterus. The history is a remarka- 
ble one and worthy of detail. 

LE 


In 1814 Cuvier, in his “Mémoire sur la Composition de la Machoire 

supérieure des Poissons,” called attention to the diversities among the 

“Characins,” and outlined the characteristics of Tetragonopterus in the 
following terms: 

Je rétablis le genre tcétragonoptere de Séba, dont on a mal a propos confondu 
Vespéce avec le salmo bimaculatus; il a la méme structure de machoires que le 
serrasalme, mais il porte deux rangs de dents a la supérieure, et son ventre n’est 
point trenchant ni dentelé. 

In 1817 Cuvier, in his Regne Animal,' gave the Latin name Tetra- 
gonopterus, and attributed it to Artedi.’ 

In 1818 Cuvier, in his memoir ‘Sur les poissons du sous-genre 
Myletes”* remarked as follows: 

Mon deuxiéme sous-genre * * a été parfaitement décrit et représenté par 
Artedi dans ses Species, pag. 44, sous le nom de Coregonus amboinensis, et dans le 
cabinet de Séba, tome III, pl. XXx1v, fig. 3, sous le nom générique de tetragonoplerus 
que je luiconserve. Cependent Artedi le lui avoit donné par erreur, croyant que ce 
poisson pouvoit se rapporter aux tétragonopteres de Klein, lesquels ne sont que des 
cheetodons. 

In 1864 Giinther attributed the genus Tetragonopterus to Cuvier’ 
and gave the following note : 

Klein formed the name Tetragonoptrus for fishes of the Linnean genus Tetrodon, 
giving at the same time an etymological explanation of the word. Artedi after- 
wards referred a South American characinoid to the Kleinian genus, preserving the 
original and correct spelling. Cuvier, taking Artedi’s species as the type of the 
genus, adopted the name erroneously used by Artedi, but, misunderstanding the 
derivation of the word, wrote Tetragonopterus. 


1Vol. III, p. 166. 
2 Les Tétragonopteres. (Tetragonopterus, Artedi.) 
3Mem. Mus., IV, p. 455. 

4“¢Mem. Mus., 1818, IV, p. 455”. 
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The name Tetragonopterus has been almost universally attributed to | 
Artedi by other authors. Nevertheless, Artedi had nothing to do with 
the particular description in Séba’s work;' Artedi was drowned (in 1735)? _ 
many years before the “missus quartus” with Klein’s name was pub-— 
lished (1744); the name Tetragonopterus was due to a lapsus oculi of 
Cuvier and never appeared in that form till 1815; and the name Tetra- 
gonoptrus was imagined by Klein for compressed quadrate or riombi- 
form fishes,’ such as Cheetodonts and the like, and had nothing to do 
with ‘“Tetrodon,” whose species were referred by Klein to his genus 
Crayracion. 

Ta: 


In 1758 the third volume of Séba’s ** Locupletissimi rerum haturalium 
Thesauri Accurata Descriptio” was published, and on plate 34, fig. 3,_ 
was depicted, and on page 106 was described a fish of the genus now 
named Tetragonopterus. The species was called ‘“ Tetragonoptrus ar- 
genteus, capite grandi, exserto; appendicula membranacea in extremo dorso ; 
cauda multum bifurca.” It appeared to the describer to belong to the 
genus Tetragonoptrus of Klein (“Ad genus Tetragonoptrum Kleini- 
ianum pertinere videtur pisciculus admodum concinnus, quem exem- 
plum Musei Sebani curate delineatum, ac dein ex icone descriptum 
exhibemus”). An extended description follows. The description is 
that of one unfamiliar with fishes, and as much unlike the manner of 
Artedi as is the reference of the species to a genus composed mainly 
of Chietodontids and related fishes.° References to Artedi are given 
in a preceding paragraph® and in other pages, but the paragraphs 
were evidently from a later hand and less informed mind; nevertheless 
it is quite probable that Artedi actually had examined a specimen of 
the same species and described it. 


1Tam, of course, acquainted with the statement of Cuvier and Valenciennes (I, 109): 
“le texte avait été préparé des 1754 et 1735 par Artedi, quoiquil n’ait pu étre livré 
au public qu’en 1758, aux frais et par soins de Guabius.” The statement is only 
partly true. 

2‘ Die vigesima septima Septembris 1735, vocatur ex hospitio suo, et cum Seba 
ccenam sumeret, confabulantur amici plures in seram noctem, tandem lietus & con- 
tentus valedicit, domum tendens per tenibricosas minusqui ipsi cognitas plateas. 
Amsteleedamenses, dum infelici passu fossam intrat, decidit, clamat, frustra opem 
petit, submergitus, perit.” (Linnzeus in ‘‘ Vita Authoris” prefixed to Artedi) [chthy- 
ologia, 1738. 

STetpaywrortpos, t. €., quadratus aspectu. 

4Dr. Giinther’s substitution of Tetrodon for Chatodon was the result of following 
Valenciennes. The French naturalist (Vol. XXII, p. 126), referring to Cuvier’s use 
of the Tetragonopterus, added, ‘‘T1 a aussi eu soin de remarquer, dans ce mémoire, qu 
Artedi lui avait donné par erreur la dénomination de Tétragonopteres de Klein, qui 
ne sont autres que les Tétrodons de Linne.” Tetrodon was doubtless a heteropheme 
for Chatodon. | 

5 Tetragonoptrus also included Pomacentrids, vomerine Carangids, etc. | 

6Pisciculus elegans ad Balistas Artedi, aut ad Capriscos Kleinii, pertinere videtur, | 
Seba’s “ Locupletissimi rerum naturalium Thesauri Accurata Descriptio” (p. 106). 
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In 1735 (published in 1738) Artedi prepared a description of a fish 
evidently closely related and apparently conspecific with the fish fig- 
ured in Séba’s ** Thesaurus” and called it Coregonus anboinensis. The 
only indication of locality was embodied in the sentence ‘‘ Coregonoides 
vel Albula ad Amboinam Indie Orientalis.” Of course, the alleged 
habitat is incorrect. No information as to the museum in which he 
saw the specimen was given. The fish could not have been the same 
as Séba’s, for Artedi’s individual was 3 inches long and 1 inch and 5 
lines high, while Séba’s was 3 inches and 6 lines long and 1 inch and 
9 lines high. Valenciennes asserted that the type was in the old 
Museum of the Stadholder, and claimed to have seen it.! He has not 
indicated, however, how he ascertained that such was the ease. Dr. 
Giinther? has expressed the opinion that “itis quite evident that it 
[T. artedii, Valenciennes] is not the species examined by Artedi and 
figured by Séba, which agrees in every respect with 7. chalceus.” 

LV: 
The early history of the genus is recapitulated in the following 
synonymy: 
Genus TETRAGONOPTERUS, Cuvier. 
Coregonus, Sp., ARTEDI. 
Tetragonoptrus, sp., SEBA. 
Tetragonoptére, CUVIER, Mem. Mus. Hist. Nat., I, p. 114, 1815. 
Les tétragonopteres ( Tetragonopterus), CUviER, Regne Animal, II, p. 166, 1817. 
Tetragonopterus, CUVIER, Mem. Mus. Hist. Nat., IV, p. 455, 1818. 

Since the preceding article was presented for publication, an import- 
ant analytical synopsis of the genus Tetragonopterus has been pub- 
lished by Prof. Albert B. Ulrey. Professor Ulrey quite correctly refers 
the generic name to Cuvier, and in the synonymy of the genus omits 
all reference to Seba’s and Artedi’s works. In his synonymy of 7. 
argenteus (p. 277), however, he refers to it— Tetragonopterus argenteus, 
ete., Artedi, in Seba, jetc.|—and identifies the Coregonus (mispriuted 
Daregonus) amboinensis of Artedi with the same. 

It is to be hoped that hereafter all association of Artedi with the 
name Tetragonopterus or with the Tetragonoptrus of Seba’s work, will 
be abandoned. Artedi had nothing to do with either of those names. 

The analytical synopsis of Professor Ulrey will prove a valuable 
adjunct to students of the genus Tetragonopterus, but it must be used 
with caution, for it appears to have been based to a large extent on 
descriptions and figures. Just one hundred species of Tetragonopterus 
are admitted by Professor Ulrey, but only eighty-six have been suffiec- 
iently described for admission in the synoptical tables. 


‘Comme j’ai sous les yeux, dans les collections du Muséum, un des Tétragonop- 
teres du cabinet du Stathonder, qui a servi aux travaux d’Artedi, je suis 4 méme de 
reconnaitre la figure peu correcte que nous trouvons dans Séba (XXVI, 128), 

2 Cat. Fish. Brit. Mus., IV, p. 319. 








LIST OF THE LEPIDOPTERA COLLECTED IN. EASTERN 
AFRICA BY DR. W. L. ABBOTT, WITH DESCRIPTIONS OF 
SOME APPARENTLY NEW SPECIES. 


By W. J. HOLLAND, Ph. D. 


THE collection of Lepidoptera referred to me for determination from 
the U.S. National Museum, contains ninety-one species of Rhopalocera 
and forty-six species of Heterocera. They had all been pinned and 
expanded at the National Museum, and a small ticket with the word 
Zanzibar written upon it affixed to the pins in most cases. In afew 
cases there was in addition a label in another handwriting, presumably 
that of Dr. Abbott, giving information as to the exact locality from 
which certain specimens came. An examination renders it probable 
that these latter labels are clipped from the envelopes in which the 
insects were originally packed. Ina number of instances it is plain 
that instead of having come from Zanzibar or its immediate vicinity, as 
the small labels affixed at the Museum would indicate, they must have 
come from the interior, and from a relatively high altitude above the 
level of the sea. The collection contains only a small number of species 
new to science, the great majority being species well known from other 
localities, and noticeably from temperate South Africa, many of them 
species named in the last century. The presence of an Argynnis and a 
Chrysophanus in the collection is peculiarly interesting, and suggests to 
the student the thought that when a more thorough exploration of the 
lofty heights of Kilimanjaro, Kenia and Ruwenzori shall have been 
made, there will be some very remarkable, if not astonishing, facts 
brought to light as to the geographical distribution of animals. 


Suborder RHOPALOCERA. 
Family NYMPHALIDA, Swainson. 
Genus DANAIS, Latreille. 
DANAIS CHRYSIPPUS, Linnzus, var. KLUGII, Butler. 


Limnas klugiit, BUTLER, Proc. Zool. Soe. Lond., 1885, p. 758. 
Luplea dorippus, var. klugii, KLUG, Symb. Phys., pl. xiviu, fig. 5. 
There are two females and one male specimen of this species in the 
collection. The females differ in size, and the larger example exceeds 
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tion from the vicinity of Aden and from Mamboia-land. The smaller 
of the two females is labeled ‘“‘ Taveta, January, 1889”, 


DANAIS PETIVERANA, Doubleday. 


Danais limniace, CRAMER, var. Petiverana, DOUBLEDAY and HEWITSON, Gen. 
Diurn. Lep., p. 93, pl. xu, fig. 1 (1847): 
Danais leonora, BUTLER, Proc. Zool. Soc. Lond., 1862, p. 51; Lepid. Exot., p. 
aD UeReNs LOE re 
There is but one example of this species, a male, in the collection. 
It does not differ in the least from examples taken upon the western 
coast of Africa. 
Genus AMAURIS, Hutibner. 


AMAURIS DOMINICANUS, Trimen. 


Danais niavius (LINN-EUS), var., TRIMEN, Trans. Linn. Soc., XXVI, pp. 511, 521; 
pl. xuu, fig. 6 (g ) (1869). 

Amauris dominicanus, TRIMEN, Trans. Ent. Soc. Lond., 1879, p. 523; South 
African Butterflies, I, p. 61 (1887). 

There are two specimens of this species, both males, and both rather 
smaller than typical examples from Natal, otherwise not differing at all. 
There is no clue to the exact locality from which the specimens came, 
but Gerstecker ' gives Mombasa as one of the localities of the species, 
and it is therefore probable that they were taken somewhere in the hot 
lowlands. The genus is best represented in the hottest parts of tropical 
West Africa. 

Subfamily SATY RIN A, Bates. 


Genus MELANITIS, Fabricius. 
MELANITIS LEDA, Linnzus, var. SOLANDRA, Fabricius. 
Papilio leda, LINNX:US, Syst. Nat., I, 2, p. 773, n. 151 (1767). 
Papilio solandra, FABRICIUS, Syst. Ent., p. 500, No. 244 (1775). 
Two specimens, in nothing differing from examples taken upon the 
Congo and the Ogove. 


Genus MYCALESIS, Hutibner. 
MYCALESIS SAFITZA, Hewitson. 


Mycalesis safitza, HEwiTson, Gen. Diurn. Lep., p. 394, n. 10, pl. Lxvi, fig. 3 
(1851); Exot. Butt., III, p. 80, pl. xu, fig. 4 (1862).—TRIMEN, 8. African 
Butt., I, p. 105. 

Mycalesis eusirus, HOPFFER, Monatsber. d. K. Akad. Wiss., Berl., 1855, p. 641, n. 
13, and Peter’s Reise n. Mossamb., Ins., p. 393, pl. xxv, figs. 3, 4. 

There is one example of the male of this species closely agreeing 
with Hopffer’s description and figure of J. eusirus, the proofs of the 
identity of which with J/. safitza, Hewitson, Mr. Trimen has most 
forcibly presented in his recent work upon the South African butter- 
flies. 


'Glederthier Fauna des Sansibar-Gebietes, p. 367. 


in expanse of wing the average-sized specimens in the writer’s collec: — 


} 
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MYCALESIS SAFITZA, Hewitson, var. EVENUS, Hopffer. 
Mycalesis evenus, HOPFFER, Monatsber. d. K. Akad. Wiss., Berl., 1855, p. 641, n. 
14; p. 394, pl. xxv, figs. 5, 6 (1862). 
There is a good female of the Hvenus variety in the collection. 


MYCALESIS PERSPICUA, Trimen. 


Mycalesis perspicua, TRIMEN, Trans. Ent. Soc, London, 1873, p. 104, pl. 1, fig. 3. 
The collection contains a beautiful male specimen of this well-marked 
species. 
MYCALESIS SANAOS, Hewitson. 


Mycalesis sanaos, HEwitTson, Ex. Butt., III, pl. vi, fig. 34. 

The collection contains one example of the male, which does not 
differ materially from specimens coming from Gaboon and the Gold 
Coast. 

Subfamily ACR AINA. 


Genus ACRAZA, Fabricius. 


ACRAZA CERASA, Hewitson. 
Acrea cerasa, HEWITSON, Exot. Butt., II, pl. xx, fig. 10 (1861).—TRiImMEN, South 
African Butt., I, p. 189 (1887). 
Three specimens, rather smaller than the average. 


ACRZA INSIGNIS, Distant. 


Acrwa insignis, DISTANT, Proc. Zool. Soc. Lond., 1880, p. 184, pl. x1x, fig. 6. 
Acrea buxtoni, HEWITSON (nec Butler), Ent. Mon. Mag., XIV, p. 155. 
Acrea balbina, OBERTHUR, Etudes d’Ent., XII, p. 6, pl. ul, fig. 8. 


The National Museum collection contains seven specimens of this 
very pretty species, all of them of the form mentioned by the author 
of the species, in which the black spots upon the secondaries are fused 
into one large spot. 

ACRAA SGANZINI, Boisduval. 


Acrea sganzini, BOISDUVAL, Faune Mader., p. 34, No. 10, pl. v1, figs. 6, 7 (1833). 
There are a number of fairly good specimens of this species. A slight 
variety of this species has just been described by M. Vuillot, of Paris, 
under the name A. usugare, and has been marketed in quantity by Dr. 
Staudinger, of Dresden. One or two of the specimens agree with the 
form Usugare, being slightly highter in the ground color than typical 
A. sganzini, and having the spots less developed. 


ACRAEFA SERENA, Fabricius. 


Papilio serena, FABRICIUS, Syst. Ent., p. 461, n. 76 (1775). 
The specimens of this species contained in the collection differ from 
the common form found upon the west coast, in that the dark transverse 
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subapical band does not extend in them to the border of the outer mar- 


gin and unite with it. Otherwise I can see no difference. The speci-— 


mens are labeled “ Kilimanjaro, 5,000 feet.” 


ACRAZFA CABIRA, Hopffer. 


Acrwa cabira, HOPFFER, Monatsber. d. K, Akad. d. Wiss. Berlin, 1855, p. 640, No. 
-7; Pet. Reise, Zool., V, p. 378, pl. 23, figs. 14, 15 (1862). 


Several good specimens from Kilimanjaro. 


ACRAZEA PHARSALOIDES, new species. 
(Plate VII, fig. 3.) 


Agrees with A. pharsalus, Ward, in size and in the disposition of the 
spots upon the upper and lower surfaces of the wings, save that the 
transapical band of the primaries is fulvous and entirely without white 
markings, and the spot at the end of the cell of the primaries coalesces 
with the large quadrate spot which bounds this band internally, form- 
ing a very large black spot extending from the costa to the second sub- 
median nervule. The general color of the upper surface is bright ful- 
vous, whereas in A. pharsalus it is fuscous. There is one female speci- 
men in the National Museum collection. This may be merely a local 
race of A. pharsalus. 

Locality.—Kilimanjaro. 


ACRZAA MINIMA, new species. 


Allied to Hponina, Cramer, but from one-fourth to one-third smaller 
in size. Theupper side of the wings is deep black, with a subapical crim- 
son spot asin Hponina, and with the discal area of both wings traversed 


by a broad band of the same color. The inner edge of this band upon | 


both wings is nearly straight, and forms a continuous line from near 
the outer extremity of the cell of the primaries to about the middle of 
the inner margin of the secondaries. The cell of the primaries is not 
traversed longitudinally by a ray of scarlet fusing with the discal band 
asin Eponina. The outer margin of the scarlet band upon the second- 
aries is produced opposite the extremity of the cell, and gives the band 
a strongly angulated appearance. Upon the under side of the wings 
the scarlet of the subapical spot of the primaries and of the entire 
secondaries is replaced by ocher-yellow, while the scarlet of the discal 
band of the primaries reappears upon the lower side, though not as 
vivid in tone as upon the upper surface, and extends inwardly quite to 
the base of the wing. The secondaries are ornamented just before the 
base by a diagonal row of very black spots more or less fused together 
and forming a narrow band. Upon the outer margin on the interspaces 
there are seven small triangular white spots. In some specimens a 
similar spot appears near the outer angle of the primaries. 


a 
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Female.—In the case of the solitary female in the collection, the under 
side of the secondaries from the basal band of spots outwardly to the 
margin is broadly suffused with fuscous. Whether this is a constant 
feature of this sex, it is impossible to say without more material at 
command. It has the appearance to the writer of being a case of 
aberrant melanism rather than as the normal coloration, but until we 
know more of the species it will not be safe to make any positive 
affirmations. 

Expanse of wings: male, 27-32 mm.; female, 36 mm. 

There are seven males and one female of this very pretty little species 
in the National Museum collection. ! 


ACRZZA NATALICA, Boisduval. 


Acrea natalica, BOISDUVAL, App. Voy. dle Deleg. dans l’Afr. Austr., p. 590, n. 57 
(1847). Q 
There are seven males and three females in the collection, and they 
do not differ materially from specimens from the region of the Cape, 
except that the females are more or less suffused with whitish upon the 
upper surface of the disks of the secondaries. Collected at Taveta. 


ACREA EGINA, Cramer. 


Papilio egina, CRAMER, Pap. Exot., I, pl. 59, figs. F, G (1776). 


One male example, the antenne of which have been lost. 


ACRAFA JOHNSTONI, Godman. 


Acrea johnstoni, GODMAN, Proc. Zool. Soc. Lond., 1885, p. 537.—ButLer, Proc. 
Zool. Soc. Lond., 1888, p. 91. 


There are two pairs of this beautiful insect in the collection. 
ACRAA ABBOTTII, new species. 


(Plate VII, fig. 1.) 


Allied in some particulars to A. cabira, Hopftter, but widely different. 
Male.—Upper side: Anterior wings pale ochreous, with the base, 
the cell, except a small triangular space at its lower edge near its 
- outer end, the costal margin, the apex, and the outer margin broadly 
black. The ground color is disposed in the form of an oval subapical 
spot and a broad discal band parallel to the outer margin. The inner 
margin of the black apical area is minutely excised just above the 
origin of the second median nervule, and just below there is a round 
black spot. The black of the basal part of the wing is extended in the 
form of a narrow streak for a short distance between the median and the 





1This species is identical with 4A. planesium, Oberthiir, Etudes d’Entom., XVII, 
p. 24, pl. 1, fig. 11; cf. Ann. and Mag. Nat. Hist., October, 1893, p. 24 . 
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submedian nerves. The secondaries are broadly pale ochreous, of the 
same tint as the primaries, with the outer margin broadly and evenly 
bordered with black. There is a small black spot on the costa near 
the base, and another near its middle, followed beneath by two minute 
spots, the three forming a short transverse series. Under side: The 
base, the costal margin, and the outer margin of the primaries are 
grayish fuscous. The nervules at their extremities are shaded with 
blackish, and between them there is a series of marginal greenish 
ochreous triangular spots, the apices of which pointing inwardly are 
surmounted each with a short blackish ray or dash. A narrow black 
line crosses the cell near its middle, and at its end there isa broad 
subapical bar of black, which extends from the costa, where it is widest, 
about two-thirds of the distance to the outer margin, and is slightly 
excised upon its inner margin. The secondaries are bordered with 
black as upon the upper surface, and have a marginal series of whitish 
triangular spots upon the interspaces, and a few small black spots near 
the base, viz: upon the costa, ove at the base, one just beyond it, and 
one at the middle; one in the middle of the cell, and five or six quite 
small ones disposed in a semicircular series near the middle of the 
inner margin. The body is black, spotted with yellow; the antenne 
are black. 'The lower side of the palpi and of the thorax and abdomen 
are pale gray. 

Female.—The female does not differ materially from the male, except 
that upon the upper side there is an additional black spot situated 
between the submedian and first median nervule, and the small spots 
upon the costal area of the secondaries are obsolete except the two 
immediately upon the costa. The under side is as in the male, with 
the exception of the presence of the additional spot between the sub- 
median and the first median nervule. 

Expanse of wings: Male, 38 mm.; female, 45 mm. 

The National Museum collection contains one male and two females, 
one of which is lighter upon the under side than the other. 


Family NYMPHALINA, Bates. 
Genus LACHNOPTERA, Doubleday. 


LACHNOPTERA AYRESII, Trimen, var. ABBOTTII, new variety. 


Female.—Ditfers from typical L. ayresti, Trimen', in having the 
under side of both wings broadly tinged with lilac instead of ‘brassy 
greenish.” In other respects it appears to be very much as the South 
African insect except that the markings are somewhat more distinct. 

The National Museum collection contains one slightly damaged 
female of this interesting form. 


! South African Butterflies, I, p. 197. 
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Genus ARGYNNIS, Fabricius. 


ARGYNNIS HANNINGTONI, Elwes. 
(Plate VII, fig. 2). 





Argynnis hanningtoni, ELwes, Trans. Ent. Soc. Lond., 1889, p. 558. 

The collection contains six males and three females, in good eondi- 
tion. There is no clue to their habitat, but as A. hanningtoni came 
from Taveta, it is highly probable that these specimens came from the 
same region. 

Genus HYPANARTIA, Hitibner. 


HYPANARTIA HIPPOMENE, Hiibner. 


Hypanartia hippomene, HUBNER, Sammlung Exot. Schmetter., 1816-1824. 
Two defective specimens of this species. 


Genus PYRAMEIS, Hubner. 
PYRAMEIS CARDUI (Linnzus). 


Papilio cardwi, LINN US, Faun. Suec., p. 276, n. 1054 (1761). 


Two examples of this, the most cosmopolitan of all butterflies. 


Genus JUNONIA, Hubner. 
JUNONIA CEBRENE, Trimen. 


Junonia cebrene, TRIMEN, Trans. Ent. Soc. Lond., 1870, p. 353; S. Afr. Butt., 
I, p. 210. 
One female. 
JUNONIA CLELIA (Cramer). 
Papilio clelia, CRAMER, Pap. Exot., I, pl. xx1, figs. E, F (1779). 
Four males and five females, Taveta. 


JUNONIA BOOPIS, Trimen. 


Junonia bodpis, TRIMEN, Trans. Ent. Soc. Lond., 1879, p. 331; S. Afr. Butt. 
LE Dene ltle 
Two examples of this form, which is very doubtfully distinet from 
J. orithyia, Linneus. 
Genus PRECIS, Hubner. 
PRECIS CLOANTHA (Cramer). 


Papilio cloantha, CRAMER, Pap. Exot., III, pl. cccxxxvull, figs. A, B (1782). 
There is one example of the female sex of this species in the collec- 


tion. 
PRECIS CERYNE (Boisduval). 


Salamis ceryne, BOISsbUVAL, App. Voy. de Deleg., p. 592, n. 68 (1847). 
There is a damaged specimen of the male of this species. 
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PRECIS SESAMUS, Trimen. 


Precis sesamus, TRIMEN, S. Afr. Butt., I, p. 231 (1887). 
There are two specimens of this form to which Mr. Trimen has given | 
* the foregoing specific name, separating it from P. amestris, Boisduval, — 
with which it has hitherto been always associated in collections. : 


Locality —Kilimanjaro. t 


PRECIS ELGIVA (Hewitson). 
Junonia elgiva, HEWITSON, Exot. Butt., III, pl. 13, fig. 1 (1864). 
There is a solitary male of this species. 


PRECIS NATALICA, Felder. 


Precis natalica, FELDER, Wien. Ent. Mon., IV, p. 106 (1860). 
One female example in poor condition. 


PRECIS SOPHIA (Fabricius). 


Papilio sophia, Fasricius, Ent. Syst., III, 1, p. 248, No. 771 (1793). 
There are three specimens of this species, two females of the pale form, 
which seems to be most common on the eastern coast and in the inte- 
rior, aud is rarely found upon the western coast. 


Genus EURYTELA, Boisduval. 


EURYTELA HIARBAS (Drury). 
Papilio hiarbas, Drury, Il. Exot, Ent., II, pl. 14, figs. 1, 2 (1772). 
Three good specimens. 


EURYTELA DRYOPE (Cramer). : 


Papilio dryope, CRAMER, Pap. Exot., pl. LXXVIU, figs. E, F (1779). 
Three good examples of this species, the coloring of the outer limbal 
fascia of which is rather brighter fulvous red than in examples from 
the region of the Cape and Angola. 


EURYTELA OPHIONE (Cramer). 
Papilio ophione, CRAMER, Pap. Exot., II, pl. cxtv, figs. E, F (1779). 
Six examples quite like those from the west coast. 
Genus HYPANIS, Boisduval. 
HYPANIS ILITHYIA (Drury). 


Papilio ilithyia, Drury, Ill. Exot. Ent., I, pl. xvu, figs. 1, 2 (1778). 

The collection contains two males and five females, all of them dif- 
fering slightly from each other, and illustrating the remarkable variabil- 
ity of the species. 

Locality.—Taveta. 


a 
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Genus HYPOLIMNAS, Hiibner. 
HYPOLIMNAS MISIPPUS (Linnzus). 


Papilio misippus, LINN&®US, Mus. Ulr., p. 264 (1764). 
Three malés and one female of the typical form, which mimics 


Danais chrysippus, Linneeus. 
Locality.—Taveta. 
Genus NEPTIS, Fabricius. 
NEPTIS MELICERTA (Drury). 


Papilio melicerta, DRuRyY, Ill. Exot. Ent., Il, pl. x1x, figs. 3, 4 (1773). 


Two examples. 
Genus EUPHA:DRA, Hubner. 


EUPHADRA NEOPHRON (Hopffer). 


Romaleosona neophron, HOPFFER, Monatsber. d. K. Akad. d. Wiss. Berlin, 1855, 
p. 640. 


There is one good example of this species, which is widely distributed 
upon the eastern coast of Africa. 
Genus HAMANUMIDA, Hubner. 
HAMANUMIDA DAEDALUS (Fabricius). 
Papilio dedalus, FABRICIUS, Syst. Ent., p. 482, n. 174 (1775). 
One finely preserved specimen. 
Genus PALLA, Hubner. 
PALLA VARANES (Cramer). 
Papilio varanes, CRAMER, Pap. Exot., I, pl. cLx, figs. D, E (1779). 
Two fairly good examples. 
Genus CHARAXES, Ochsenheimer. 


CHARAXES CITHAERON, Felder. 


Charaxes citheron, FELDER, Wien. Ent. Mon., III, p. 398, pl. vm, figs. 2, 3 (1859). 


One female of this species. 


Family LYCAANIDA, Stephens. 


Genus TINGRA, Boisduval. 
TINGRA MOMBAS2&, Smith and Kirby. 


Tingra mombase, SMirH and KirBy, Rhop. Exot., I, p. 31, Lyecznide (African), 
pl. vint, fig. 11. 
One female specimen of this species. 
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Genus LYCAENA, Fabricius. 
LYCZENA GAIKA, Trimen.! 





Lycena gaika, TRIMEN, Trans. Ent, Soc. Lond., 3d. ser., 1, p. 403 (1862). 
The correctness of Mr. Trimen’s identification of this insect with 
Zizera pygmea, Snellen, is unquestionable. I happen to have a good 
series of the latter species from various parts of oriental Asia, and 
after a comparison with an equally good series of LZ. gaika coming 
from Natal and the specimens contained in the present collection, 
am able to affirm with Mr. De Nicéville that pygmea is ‘*‘an absolute 
synonym”, 
Four examples in good condition. 


LYCZENA LUCIDA, Trimen. 
Lycena lucida, TRIMEN, Trans. Ent. Soc. Lond., 1888, p. 348; 8. African Butt., 
ip. 47 : 

One female of this very distinct species, which comes nearest to L. 
erschoffii, Lederer, from northern Persia, so far as the marking of the 
under side is concerned. The upper side of the male sex is very differ- 
ent, in DL. erschoffii being dark, bordered upon the costa with deep 
ultramarine blue, and in LZ. lucida being light blue, inclining to pinkish. 


LYCAENA MORIQUA, Wallengien. 


Lycana moriqua, WALLENGREN, K. Sv. Vet.-Akad. Handl., 1857; Lep. Rhop. 


2¢ 


Caftr., p. 39.—TRIMEN, 8. African Butt., I, p. 75. 


Two good specimens of this common South African species. 


LYCAENA TELICANUS (Lang). 


Papilio telicanus, LANG, Verz. sein. Schmett., II, p. 47, n. 387-389 (1789).? 

Four males and one female of this species, which is one of the most 
widely distributed species of the genus, attaining its maximum size 
and most beautiful coloring in the region about the head of the Gulf 
of Guinea. 

LYCAZNA PARSIMON (Fabricius). 


Papilio parsimon, FABRIcius, Syst. Ent., p. 526, n. 349 (1775) .* 


One excellent female specimen is the only representative of this 
large and beautiful species. 


LYCAENA METHYMNA, Trimen. 
Lycena methymna, TRIMEN (part), Trans. Ent. Soc. Lond., 3d series, I, p. 280 
(1862); S. African Butt., II, p. 27. 
One female, referable according to my view to the female sex of this 
species. 





1 For synonymy, see Trimen, South African Butterflies, II, p. 50. 
2For further synonymy see Trimen, South African Butterflies, II, p. 69. 
3 For further synonymy see Trimen, South African Butterflies, p. 18. 
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LYCAENA BAETICA (Linnzus). 


Papilio beticus, LINN.ZUS, Syst. Nat., I, 2, p. 789, n. 226 (1767). 
This, the most widely distributed Lycenid butterfly of the Old World, 
is represented in the collection by two fairly good specimens. 


LYCANA PALEMON, Cramer. 


Papilio palemon, CRAMER, Pap. Exot., LV, pl. cccxe, figs. K, F (1782). 


A fine series of twelve specimens of this species which, with L. lingeus, 
should be separated as one of the new genera when the final revision 
of the Lycenidie of the world takes place. 

Locality.—Kilimanjaro, 5,000 feet. 


LYCAENA PERPULCHRA, new species. 
(Plate VII, fig. 7.) 


The upper surface is uniformly pale lilac, shading at the base of the 
wings into dark gray. The spots of the under surface appear faintly 
upon the upper side, being reflected through. The margin is fringed 
with blackish, and there is a black spot surrounded with red between 
the first and second submecdian nervules upon the secondaries. The 
under side is uniformly pale lilac gray. The fringe is black. There is 
a uniform submarginal band of subsagittate brown marks upon both 
wings. At the anal angle of the secondaries there is a black spot 
slightly irrorated with blue, and between the first and second sub- 
median nervules a black spot marked with bright blue scales in the 
center. At the ends of the cells in both wings there is a curved black 
streak. In addition to this, upon the primaries there is a curved row 
of five large and very distinct black spots, and upon the secondaries 
three similar black spots at the base, and beyond the cell a row of eight 
large black spots, forming a longer and shorter loop at the sixth spot, 
which is the innermost of the series, and is situated just below the 
black streak at the end of the cell. 

Expanse of wings, 40 mm. 

This species may be distinguished from other African species by its 
large size and the distinctness of the large black spots upon the under 
side of the wings. 

One female specimen in the National Museum collection from Kiliman- 
jaro. ! 


'Since the foregoing description was written, this species has been described and 
renamed by both Mr. A. G. Butler and Mr. Roland Trimen; by the former under the 
name Castalius hypoleucus (Proc. Zool. Soc. Lond., 1893, p. 660), and by the latter 
under the name Lycena exclusa (Proc. Zool. Soc. Lond., 1894, p. 47). Inasmuch as 
the new species in this paper were, through the kind permission of Professor Riley, 
all briefly diagnosed and published in The Entomologist, London, September, 1892, 
the name herein given to the species has priority and must stand. 


240 EAST AFRICAN LEPIDOPTERA—HOLLAND. _ -VOL, XVIII. 


Genus CHRYSOPHANUS, Hiuiibner. 
CHRYSOPHANUS ABBOTTII, new species. 
(Plate VII, fig. 4.) 


The markings of the anterior wings upon the upper surface are much 
as in C. phleas, Linneus; the markings of the posterior wings upon 
the same surface recall those of C. ochimus, Herrich-Schiiffer, female, 
or of C. thersamon, Esper, female. 

Male.—Upper side: Anterior wing: The apex of the wing is more 
acute than in any other species of the genus thus far described. The 
color is bright metallic orange-red, inclining very slightly to dusky at 
the base. The costa beyond the middle is very narrowly edged with 
blackish; the cuter margin is evenly bordered with a band of black of 
moderate width; the body of the wing is adorned by spots of deepest 
black, arranged as follows—one on the cell, one at the end of the cell, 
four below the costa coalescing as a subapical band, a pair disposed 
upon the interspaces between the median nervules, and a quadran- 
gular spot near the outer angle between the first median nervule and 
the submedian nerve. Posterior wing: The ground color is the same 
metallic red which prevails upon the forewing, inclining very slightly 
near the outer margin to opaque scarlet. The base and the inner 
margin are somewhat densely adorned with a vestiture of dusky hairs. 
The costal margin is heavily bordered with black, and the outer margin 
very narrowly with the same color. There is a row of small marginal 
spots disposed upon the interspaces and fusing with the narrow outer 
border and causing the red area of the wing within to have a scalloped 
or crenelated appearance. In addition to these markings there is at 
the end of the cell a dusky bar, beyond the cell an interrupted trans- 
verse series of Spots, one near the costa, in some specimens fusing 
with the dark costal margin, two opposite the cell, a pair upon the 
interspaces of the median nervules, and a pair upon the inner margin, 
more or less obscured by the dusky hairs which clothe the base. There 
is in addition a submarginal row of black spots forming a regular 
series conformed in the line of curvature with the outer margin of the 
wing. 

Under side: Anterior wing: The under side of the anterior wing 
differs from the upper side in that the black margin of the outer edge 
of the wing is lacking, being simply represented by three obsolescent 
spots, one at the outer angle and two situated between the median ner- 
vules. The black spots of the basal and limbal areas of the wings 
reappear upon the lower side, and are Jarger and more distinct than 
upon the upper side, not coalescing at all, and each being surrounded 
by a faint bluish-white line. Posterior wing: The posterior wing is 
heavily dusted with dark ferruginous seales, and the markings of the 
upper side reappear very obscurely upon this side. 
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~ Female.—The female does not differ in anything from the male except 
that she is lighter in color and the markings are somewhat less distinct. 
Expanse of wings, 27-28 mm. 
Hight males and two females in the National Museum collection. 





Genus LYCAZENESTHES, Moore. 


LYCAENESTHES LARYDAS, Cramer,! 


The National Museum collection contains three male examples much 
lighter in color than specimens from west tropical Africa, the region 
from which the type came. 


LYCAZNESTHES LEMNOS, Hewitson. 


Lycenesthes lemnos, HEWITSON, Ill. Diurn. Lep., p. 221, No. 8, pl. xc, figs. 13, 
14 (1878). 

There is one male of this species in the National Museum collection. 
I can not agree with Mr. Trimen in sinking FZ. lemnos as a synonym 
of L. sylvanus, Drury. I have an immense series of the latter from 
Sierra Leone and adjacent regions, all of which are much darker upon 
the under side than any specimens of JL. lemnos from the eastern coast 
that I have ever seen, and differ noticeably in having the spots upon the 
basal area and near the costal margin of the under side of the secon- 
daries very dark and conspicuous. This is not the case in L. lemnos, 
Hewitson; and besides, the general color of both the under side and 
the upper side of the wings of the last-mentioned species is much 
lighter than in ZL. sylvanus, Drury. Mr. Druce, after a careful exami- 
nation of the types in the Hewitson collection, with some typical speci- 
meus of L. sylvanus, Drury, before him at the time, reaches the same 
conclusion which I have expressed, and further gives it as his impres- 
sion that the female figured by Hewitson as the female of ZL. sylvanus 

is in fact that sex of LZ. lemnos, Hewitson. 


Genus HYPOLYCAE:NA, Felder. 
HYPOLYCAENA PHILIPPUS (Fabricius), 
Hesperia philippus, Fasricitus, Ent. Syst. III, 1, p. 283, No. 87 (1793). 
One male of this exceedingly widely distributed species. 
Genus CHRYSORYCHIA, Wallengren. 
CHRYSORYCHIA HARPAX (Fabricius). 


~ 


Papilio harpax, FaBRicius, Syst. Ent., App., p. 829, Nos. 327, 328 (1775). 
One male of this species, notably larger than any specimens I have 
éver seen from the more southern portions of the continent. 





' For synonymy see Trimen, South African Butterflies, II, p. 96. 


Proc. N. M. 95——16 
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Family PAPILIONIDA, Leach. 


; 


Subfamily PIKRIN 4+, Swainson. 


Genus PONTIA, Pabricius. 
PONTIA ALCESTA (Cramer). 


Papilio alcesta, CRAMER, Pap. Exot., IV, pl. CCCLXXIX, fig. A (1782). 


One female of this species. 
Genus TERIAS, Swainson. 


TERIAS BRIGITTA (Cramer). 
Papilio brigitta,| CRAMER, Pap. Exot., IV, pl. cccxxxt, figs. B, C (1782). 
The collection contains one male of this species, in which the marginal 
border of the secondaries is a little wider than is usual. 


TERIAS REGULARIS, Butler. 


Terias regularis, BUTLER, Ann. and Mag. Nat. Hist., ser. 4, XVIII, p. 486 (1876). 
Four males of this species were taken. 


TERIAS BISINUATA, Butler. 


Terias bisinuata, BUTLER, Ann. and Mag. Nat. Hist., ser. 4, XVIII, p. 485 (1876). 
One male specimen. 


TERIAS MANDARINULUS, new species. 
(Plate VII, fig. 5.) 


Recalling 7. mandarina, De L’Orza, a well-known Japanese and 
Chinese species. 

Male.—Upper side: Lemon-yellow. The primaries have the apical 
margin of the costa and the outer margin as far as the first median 
nervule bordered narrowly with brown, darkest at the tips of the nerv- 
ules. There is also a small black spot at the inner angle. The second- 
aries have six minute black spots at the tips of the nervules, but the 
submedian nervule is not thus ornamented in any of the specimens 
before me. Under side: Primaries and secondaries have the ends of 
the nervules tipped with brown. There is a black spot in the middle 
and one at the end of the cell in the primaries, and a number of waved 
and broken lines upon the secondaries. 

Female.—The female is paler, and the markings are less distinct. 

Expanse of wings, 35 mm. 

Three males and two females are included in the National Museum 
collection. 

It is with great reluctance that I add another to the long list of names 
that have been applied to the insects which fall into this genus, but 





' For further synonymy see Trimen, Butterflies of South Africa. 
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after a vain attempt to find any figure or description applicable to the 
five specimens before me, I have resolved to give them a name which, 
at least to the student of Asiatic lepidoptera, will prove suggestive and 
descriptive. 

Genus MYLOTHRIS, Hubner. 


MYLOTHRIS LASTI, H. Grose Smith. 


Mylothris lasti, H. G. Smiru, Ann. and Mag. Nat. Hist., February, 1889, p. 124. 
The collection contains two female specimens of this most beautiful 
species. 
Genws PIeRisy Schrank. 
PIERIS THYSA, Hopffer.. 


Pieris thysa, HOPFFER, Monatsber. K. Akad. Wiss. Berl., 1855, p. 639, No. 1; 
Peter’s Reise n. Mossamb., Ins., p. 349, pl. Xx1, figs. 7, 8, male; 9, 10 
female (1862). 


One male specimen. 
PIERIS MESENTINA (Cramer). 
Papilio mesentina, CRAMER, Pap. Exot., II, pl. ccLxx, figs. A, B (1782). 


Five males, one dwarfed female. 


PIERIS SEVERINA (Cramer). 
Papilio severina, CRAMER, Pap. Exot., lV, pl. cccxxxvil, figs. G, H (1782). 
Two females. 
PIERIS JOHNSTONII (Crowley). 


Synchloe johnstonii, CROWLEY, Trans. Ent. Soc. Lond., 1887, p. 35, pl. 111, figs. 1-3. 
The collection contains three specimens of this species from Kiliman- 
jaro. 
Genus TERACOLUS, Swainson. 
TERACOLUS HILDEBRANDTII (?) (Staudinger). 


Callosune hildebrandtii, STAUDINGER, Exot. Schmett., p. 44, pl. 23. 
There is a solitary female of some species of this genus, which I refer 
with a great deal of doubt to the male described and figured as Hilde- 
brandtii by Staudinger in his ** Exotische Schmetterlinge.” 


TERACOLUS CALAIS (Cramer). 
Papilio calais, CRAMER, Pap. Exot., I, pl. Lin, figs. C, D (1779). 
There are two males of this species in the collection, 
TERACOLUS CASTALIS (Staudinger). 


Idmais castalis, STAUDINGER, Exot. Schmett., p. 43, pl. 23. 
There are two males of this species in the collection which present a 
wonderful likeness to the genus Colias, and might be easily mistaken 
for albino females of C. electra. 
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TERACOLUS ANN (Wallengren). 


Thestias anne, WALLENGREN, K. Sv, Vet.-Akad. Handl., 1857; Lep. Rhop. Catfir., — 

p. 16, No. 1.—TRIMEN, South Afr, Butt., II, p. 114. ; 

There are several males of this species in the collection, which do not = 

appear to differ from specimens coming from Natal. This species — 

passes in many collections as 7. dane, Fabricius, and was named as : 

Cinerascens in 1873 by Mr. Butler. Mr. Trimen in his recent work has — 

unraveled the maze of the synonymy in such a way as to clear up all — 
difficulties. 

TERACOLUS AUXO (Lucas). : 


o 

Anthocharis auxo, LUCAS, Rev. et Mag. Zool., 1852, p. 422.—TRIMEN, South Afr. — 
Butt., III, p. 120. 4 

; , , oa 

The collection includes four males and three females of this common — 
and widely distributed species. 


TERACOLUS GAVISA, Wallengren, var. 


Anthopsyche gavisa, WALLENGREN, K. Sv. Vet. Akad. Handl., 1857; Lep. Rhop. 
Catir:. p- 15; Now: 

Teracolus gavisa, TRIMEN, 8. Afr. Butt., III, p. 154. 
The collection contains two males and four females, which I refer 
with some doubt to this species. The black bar on the inner margin of 
the upper side of the primaries is obsolescent, the black spot on the 
under side is absent, and the nervules of the secondaries on the under 
side are black, and there is a black band connecting the first and second 
costal nervules near their extremities. In all other respects the speci- 
mens agree with typical 7. gavisa, Wallengren. The females are, as is 
characteristic of 7. gavisa, somewhat variable. 


2 se RO i ie Ot rt ete La 


TERACOLUS OMPHALE, Godart. 


Rabies tes rei bee 


Pieris omphale, GODART, Enc. Meth., IX, p. 122, No. 12 (1819).—TRIMEN, South 
Afr. Butt., III, p. 142. 


ee 


This species is represented by a solitary female. 


TERACOLUS PHLEGETONIA, Boisduval. 


Anthocharis phlegetonia, BOISDUVAL, Spec. Gen. Lep., I, p. 576, No. 25 (1836). 


Snips Be a Nga nit Be eee 


x 


This pretty little species is represented by two males and one some- 
what dwarfed female. 


| 


Genus COLIAS, Fabricius. 
COLIAS ELECTRA (Linnzus). 


Papilio electra, LINNZUS, Syst. Nat., I, 2, p. 764, n. 101 (1767). 


Several males and two females. 
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Genus ERONIA, Hubner. 
ERONIA DILATATA, Butler. 


Kronia dilatata, BUTLER, Proc. Zool. Soc. Lond., 1888, p. 96. 
The species is represented in the collection by six males, most of which 
are in very good condition. 
Genus CATOPSILIA, Hiibner. 
CATOPSILIA FLORELLA (Fabricius). 
Papilio florella, FABRICIUS, Syst. Ent., p.479, No. 159 (1775).—TRIMEN, South Afr. 
Butt., III, p. 185. 

There are naunerous specimens of the male, and several specimens of 
the female of this species. The course which Mr. Trimen pursues in 
making all the forms of Catopsilia (Callidryas) found upon the African 
continent to be merely forms of the one species, Florella, seems to me 
reasonable. Three of the females in the Abbott collection are of the 
yellow (Rhadia) form, and one is white. The yellow is the form I have 
prevalently received from Gaboon and the Congo region, from which I 
have in recent years obtained scores of specimens. It is the predomi- 
nant form of the female. 


Subfamily PAPILIONIN A, Swainson, 
Genus PAPILIO, Linneeus. 
PAPILIO DEMOLEUS, Linnzus. 


Papilio demoleus, LINNXZUS, Mus. Ulr., p. 214 (1764). 
Numerous examples of this exceedingly common species. 


PAPILIO LYAZUS, Doubleday. 
Papilio lyeus, PouBLEDAY, Ann. Nat. Hist., XVI, p. 178 (1845).—TRIMEN, S. 
Afr. Butt., III, p. 237. 

I follow Mr. Trimen in separating this form from P. nireus, but do so, 
as Mr. Trimen admits that he himself does, with much doubt as to the 
scientific accuracy of this course, though there is some profit no doubt 
in clearly discriminating between the two forms. 


PAPILIO CORINNEUS, Bertholini. 


4 Q 
i-3o,.-—— 


Papilio corinneus, BERTHOLINI, Mem. Acad. Sci. Bologn., 1849, p. 9, pl. 1, figs. 
TRIMEN, S. Afr. Butt., III, p. 217. 


Two specimens of this species. 


PAPILIO CENEA, Stoll. 


Papilio cenea, Sto, Suppl. Cram. Pap. Exot., p. 134, pl. XXIXx, figs. 1, 1a (1791). 
Two males of the variety with the very broad black submarginal 
band upon the secondaries. 
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Family HESPERID4, Leach. 
Genus CYCLOPIDES, Hubner. 


CYCLOPIDES METIS, Linnzus. 


Papilio metis, LiNN.£us, Mus. Ult., p. 825 (1764). 
There are two males in the collection which agree very well in all — 
respects with specimens of C. metis from the region of the Cape, — 
except that upon the under side of the primaries there is no basal yel- 
low ray coalescing with the yellow spot in the cell. Otherwise I can | 
see no reason for discriminating between them and the typical form. 


Genus PARDALEODES, Butler. 
PARDALEODES GALENUS, Fabricius. 
Hesperia galenus, Fasricius, Ent. Syst., III, 1, p. 350, No. 332 (1793). 
One damaged female. 
Genus PAMPHILA, Fabricius. 
PAMPHILA ERINNYS, Trimen. 


Pamphila erinnys, TRIMEN, Trans. Ent. Soe. Lond., 3d ser., I, p. 290 (1861). 

One good male of this species corresponding with the description of — 

the aberrant form given by Trimen.' 

PAMPHILA ZENO, Trimen. 
Pamphila zeno, TRIMEN, Trans. Ent. Soc. Lond., 3d ser., II, p.179 (1864); S. Afr. 
Butt., III, p. 313. 

Tne collection contains one male which I identify as that sex of P. 
zeno, though in one or two minute particulars the specimen before me 

does not quite tally with the description given by Trimen. 


PAMPHILA HOTTENTOTA (Latreille). 
Hesperia holttentota, LATREILLE, Enc. Meth., IX, p. 777, n. 133 (1823). 
One female example. 
PAMPHILA BORBONICA, Boisduval. 


Hesperia borbonica, BOISDUVAL, Faune Ent. Madagas., p. 65, No. 3, pl. EX, figs. 
5, 6 (1883). 


Three males of this species. 
PAMPHILA, sp. (?) 


There is an injured specimen of an obscure species of Pamphiia 
related to Hottentota, which is unlike anything known to me, and which 
I nevertheless do not wish to attempt to describe without better mate- 
rial. 





+ South African Butterflies, III, p. 327. 
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Genus ISMENE. 
ISMENE FORESTAN, Cramer. 
Papilio forestan, CRAMER, Pap. Exot., IV, pl. cccxct, figs. E, F (1782). 
The collection contains one male of this species in no wise differing 
from specimens from the region of the Cape. 
ISMENE CHALYBE, Westwood. 


Ismene Chalybe, WESTWOOD; DOUBLEDAY and HEwitson, Gen. Diurn. Lep., pl. 
79, fig. 2 (1852). 


One example of this well-known species. 


Suborder HETEROCERA. 
Family SPHINGID 4, Boisduval. 
Genus MACROGLOSSA, Seopoli. 


MACROGLOSSA HIRUNDO, Gerstacker. 


Macroglossa hirundo, GERSTXCKER, Gliederth.-Fauna d. Sansibar-Gebietes, p. 375, 
Dlg erarem ies ic 
There is one example of the male of this common East African 
species. 
MACROGLOSSA TROCHILOIDES, Butler. 


Macroglossa trochiloides, BUTLER, Proc. Zool, Soc. Lond., 1875, p.5, No.6; Trans. 
Zool, Soc. Lond., IX, p. 525. 


There is one greased specimen of the male of this species in the 
collection. 
Locality.— Kilimanjaro. 
Family AGARISTID.A, Swainson. 
Genus HESPAGARISTA, Walker. 
HESPAGARISTA INTERLECTA, Angas. 
Hespagarista interlecta, ANGAS, Kaftirs Illustrated, pl. 30, fig. 10. 
The collection contains a single male of this species. 
Family SYNTOMID_®. 
Genus PITTHEA, Walker. 
PITTHEA TRIFASCIATA, Dewitz. 


Pitthea trifasciata, Dewi1tz, Noy. Act. K. Leop. Car. Deutsch. Akad., XLII, No. 
2, p. 82, pl. 101, fig. 3. 


One specimen. 
Family LITHOSIID ©. 
Genus PRABHASA, Moore. 
PRABHASA INSIGNIS, Butler. 
Prabhasa insignis, BUTLER, Cist. Ent., III, p. 8. 


Several specimens from Kilimanjaro. 
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Genus LEPISTA, Wallengren. 
LEPISTA PANDULA (Boisduval). 


Lithosia pandula, BoIspUVAL, Delegorgue Voy. Afr. Austral., II, p. 597, No. 130. 
The collection contains one female agreeing absolutely with speci- 
mens in the British Museum. JL. limbata, Butler, described from a 
male specimen taken at Kilimanjaro, and now in the British Museum, 
may be the male of this species. 


Genus SOZUZA, Wallengren. 


SOZUZA STEVENSII, new species. 
(Plate VII, fig. 14.) 


Female.—Front, antenne, and eyes black; top of head, collar, tegule, 
thorax, abdomen, and anterior wings pale gray. Posterior wings 
lighter gray. Anterior wings narrowly margined upon costa with 
black. The under sideis much as the upper side, save that the anterior 
wings are shaded with blackish beneath. 

Expanse of wings, 44 mm. 

The type, one example from Kilimanjaro, is in the National Museum 
collection. 

I name this species in honor of Mr. Stevens, the bicyclist, who 
accompanied Dr, Abbott upon his journey to Kilimanjaro. 


Family ARCTIID, Stephens. 


Genus UTETHEISA, Hubmer, 
UTETHEISA PULCHELLA, Linnezus. 


Tinea pulchella, LINNZUS, Syst. Nat., I, 2, 884, p. 348. 


One specimen. 
Genus SPILARCTIA, Butler. 
SPILARCTIA ABBOTTII, new species. 


Male.—Head, thorax, body, and anterior wings luteous. The five 
posterior segments of the abdomen are banded with black upon the 
upper side. Upper side: The anterior wings have three minute black 
spots before the base, two poorly defined spots at the end of the cell, 
a submarginal series of minute spots bifurcating near the apex, and a 
small marginal spot at the end of each nervule. All of these spots 
are dark brown, or black. The posterior wings are white and semi- 
diaphanous, with a minute black spot at the end of the cell. Under 
side: The wings upon the under side are white, shading into luteous 
upon the costa of the primaries. The spots of the upper side disap- 
pear upon the under side, or are very faint, except the spots at the 
end of the cell, which are much larger than upon the upper side, aud, 





—_ 
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coalescing, form a bold, comma-shaped mark, and the two spots of the 
inner branch of the bifureating submarginal series, which are nearest 
the costa of the primaries, and are relatively large and conspicuous, 
especially the one nearest the costa. 

Expanse of wings, 31 mm, 

There are several specimens in the National Museum collection 


Genus ALPENUS, Walker. 
ALPENUS TRIFASCIATA, new species. 
(Plate VII, fig. 10.) 

Male.— Antenne, eyes, and front black. Collar, patagia, and thorax 
very pale ashen. Abdomen yellowish, with a row of seven small black 
spots on the top and a similar series on the sides. Legs margined 
with black upon the upper side. The anterior wings are pale ashen, 
nearly white, and have three transverse macular bands, one near the 
base, one at the end of the cell, and one on the limbal area. These 
bands are very sharply angulated about the region of the median nerv- 
ule, and the spots are here produced along the nervules as lines. The 
spots composing these bands are all black, and are largest upon the 
costa and near the inner margin of the wing. The posterior wings 
have around blackish spot at the end of the cell, one near the outer 
angle, and another near the anal angle. The under side is somewhat 
darker than the upper side, and almost all of the spots of the upper 
surface are obliterated, or only very faintly reappear upon the lower 
side; | 

Expanse of wings, 30 min. 

Type in the National Museum collection, from Kilimanjaro. 


Genus TERACOTONA, Butler. 
TERACOTONA CLARA, new species. 
(Plate VII, fig. 12.) 

Male.— Antenne light incolor. Tibi of anterior pair of legs bright 
pink. Head, collar, patagia, and thorax very dark brown. Region of 
metathorax clothed with long pinkish hairs. Abdomen pale brown, 
annulated and spotted on sides with black. Forewings uniformly 
brown, not so dark in color as the thorax, thickly strewn with blackish 
scales, and with a large black spot at the end of the cell and a faint 
curved transverse black line beyond the cell. Posterior wings white, 
tinged with pink and yellowish on the costa and outer margin, and 
with a black spot at the end of the cell. On the under side, the ante- 
rior wings are lighter than upon the upper side, and are broadly 
washed with pink upon the costa. They are darkest in color near the 
apex. None of the markings of the upper surface reappear, except the 
spot at the end of the cell, which is very distinet. The posterior wings 
are on the under side as upon the upper. 


\ 
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Expanse of wings, 36 mm. 

Type in the National Museum, from Kilimanjaro. 

This species is fully one-third less in size than T. obscura and T. sub 
macula, both of which species were described by Walker. 


Genus PELACHYTA, Hiibner. 
PELACHYTA MAURITIA, Stoll. 


Noctua mauritia, STOLL, Pap. Exot., IV, pl. 345 B. 


Genus METARCTIA, Walker. 
METARCTIA INCONSPICUA, new species. 
(Plate VIII, fig. 3.) 

Male.—Antenne, head, collar, and abdomen light reddish-brown, 
brightest upon the collar. The tegule and the upper surface of the 
thorax are darker brown, without the reddish cast. The upper surface 
of the anterior wings is of the same color as the upper side of the 
thorax. The posterior wings are pale, creamy gray, shading on the 
inner margin into luteous. The under side of both wings is pale ashen 
gray, tinged with luteous upon the costa. 

Expanse of wings, 30 mm. 

Described from one specimen in the collection. This insect is repre- 
sented in the collection of Mr. Herbert Druce by a male and female 
specimen from the Congo. 


Family LIPARID®, Boisduval. 
Genus LEUCOMA, Stephens. 
LEUCOMA TAVETENSIS, new species. 


Male.—Head pale luteous. Antenne, legs, and body pale gray. The 
wings on both surfaces are white, shading into pale gray on the costa 
upon the upper surface of the primaries. The edges of the cost and 
the fringes of the wings upon the under side are very narrowly pure 
white. The wings are immaculate, save that at the end of the cell in 
the primaries there are two minute black spots, visible only upon the 
upper surface. 

Expanse of wings, 40 mm. 

The type, a male, is unique in the National Museum collection, and 
is labeled “‘Taveta, May, 1888.” 


Family LASIOCAMPID®, Harris. 
Genus LICHENOPTERYX, Felder. 
LICHENOPTERYX DESPECTA, Felder. 
Lichenopteryx despecta, FELDER, Novy. Reise, Lep., IV, pl. 95, fig. 5. 


One female specimen. 
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Genus STIBOLEPIS, Butler. 
STIBOLEPIS ATOMARIA, new species. 


Male.—Front reddish. Collar, patagiw, and upper side of thorax 
gray. Legs and under side of thorax and upper and under side of 
abdomen ocherous. The wings are uniformly light gray upon the 
upper side, and thickly sown with dark scales, producing a “salt and 
pepper ” effect. Upon the costa of the primaries there is a faint tend- 
ency of these black atoms to arrange themselves in bands, especially 
near the base of the wings. The margin is very narrowly dark gray 
and the broad fringes are pale ashen. The under side of the wings is 
uniformly pale gray, shading into ocherous at the base. The wings 
are thickly dusted over with dark scales upon the outer half and on 
the costa. These scales are so arranged, just beyond the cell, as to 
present the appearance of four or five faint and narrow bands. The 
anterior wings, near the base and below the cell, have few markings. 

Expanse of wings, 55 mm. 

The type is unique in the collection, and is labeled “ Zanzibar” by 
the authorities of the Museum. But I have a specimen in my own col- 
lection which came from near Taveta, and was collected by a French 
naturalist, so that the type was probably from the interior. 


Family LIMACODID, Boisduval. 


Genus COSUMA, Walker. 
COSUMA MARGINATA, new species. 
(Plate VII, fig. 11.) 


Male.—Antenne, head, and body dark olivaceous. Upper side: An- 
terior wings pale olivaceous and the posterior wings still paler. Both 
wings have a silky luster. There is a well-defined round, cream-col- 
ored mark at the end of the cell of the primaries. The margins have a 
very narrow stramineous border interrupted by the darker nervules. 
The fringes are of the same color as the body of the wings. Under 
side: Both wings are marked as upon the upper surface, but are paler, 
and the marginal maculations are larger and more distinct. 

Expanse of wings, 28 mm. 

The type, in the National Museum collection, is unique. 


Family SATURNIID, Boisduval. 


Genus GYNANISA, Walker. 
GYNANISA ISIS (Westwood). 


Saturnia isis, WESTWOOD, Jard. Nat. Libr., Entom., VII, 138, pl. 13. 
One male in good condition, and larger than usual in specimeus from 
Delagoa Bay. 
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Genus COPAXA, Walker. 
COPAXA FLAVINATA (Walker). 


Dreata flavinata, WALKER, Cat. Lep. Het. Brit. Mus., XXXII, p. 373 
One male. 


Family COSSID2. 
Genus DUOMIT US, Butler: 
DUOMITUS KILIMANJARENSIS, new species. 
(Plate VII, fig. 8.) 


Male-—Antenne, head, thorax, body, and legs brown. Metathorax 
heavily clothed with pale cinereous hairs. Upper side: Anterior wings 
wood-brown, darkest on the costa near the base. The wing is profusely 
mottled with small brown spots, and is crossed beyond the cell by a 
broad band of very dark brown, which does not touch the costa, nor 
quite reach the inner edge. This band is split by a wedge of very pale 
brown at the end nearest the inner margin. The wing is further orna- 
mented by an interrupted, irregular submarginal band of brown. The 
posterior wing is paler in color than the anterior wing. The limbal 
area of this wing is ornamented by spots growing darker and heavier 
toward the outer margin. Near the outer angle these spots are fused 
so as to form a V-shaped mark. Under side: Upon the under side the 
wings are darker than upon the upper side, and the same markings 
reappear, but heavier, and more sharply defined. 

Expanse of wings, 58 mm. 

The type in the National Museum collection is unique. 


Family HEPIALIDA. 
Genus HEPIALUS, Fabricius. 
HEPIALUS KENIA, new species. 
(Plate VII, fig. 6.) 


Female.—Antenne, head, thorax, body, and legs brown. The meta- 
thorax is heavily clothed with pale cinereous hairs. Upper side: 
Anterior wings wood-brown. About the middle of the costa there are 
three dark brown spots. Above the cell, about one-third of the way 
from the base, is a large pale spot slightly clouded with brownish in the 
center. A smaller oval spot of like color appears in the cell near its 
end. Above the end of the cell there are two small, silvery, sagittate 
marks with their points in opposite directions, the one above the other. 
The larger arrow, which has its barbs toward the outer border of the 
wing, is immediately followed by a short curved band of brown spots 
bordered inwardly and outwardly by pale cinereous; this short band 
is followed by a longer submarginal band of similar spots, extending 
from near the apex to before the outer angle; there are also two comma- 
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shaped streaks below the cell on the inner margin, inclosing between 
them a dark circular spot bordered by lighter cinereous. The posterior 
wings are uniformly fuliginous grey, as is also the entire under-surface 
of both wings. 

Expanse, 90 mm. 

The type, in the National Museum collection, is unique. 





Genus GORGOPIS, Hubner. 
GORGOPIS ABBOTTII, new species. 
(Plate VIL, fig. 9:) 


Male.—The body and the wings upon both the upper and the under 
side are very pale fawn, shading at the commissures of the wings and 
the cost into pale luteous. The vestiture of the body and the wings 
is lustrous and silky. 

Expanse of wings, 45 mm. 

The National Museum collection contains a couple of specimens. 
The species is represented in the collection of Mr. Herbert Druce by an 
unnamed example coming from the region of the Cape. 


Group NOCTUZ. 


Family HADENID. 
Genus CONSERVULA, Grote. 
CONSERVULA MINOR, new species. 

(Plate VIII, fig. 1.) 


Mate.—Front white. The thorax and abdomen are pale brown. The 
anterior wings are of the same color as the thorax, lustrous and orna- 
inented with darker brown lines and spots which are all margined 
externally by paler lines. These lines are as follows: Near the base 
three short lines succeeding each other, and running parallel to the 
outer margin, a broader band starting at the inner third upon the 
costa and traversing the wing on a line at right angles with the lines 
at the base, and fusing just below the end of the cell with a line origi- 
nating near the costa at the outer third and running parallel to the 
outer margin as far as the inner margin. The Y-shaped mark thus 
formed, incloses a large spot at the end of the cell. There is a slightly 
curved submarginal band. The posterior wings are white, slightly 
tinged with pinkish. The under side of both wings is pale grayish, with 
an obscure bloteh of darker color at the ends of the cells on both wings. 

Expanse of wings, 32 mm. 

Type in the National Museum collection, from Kilimanjaro. 
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Family OMMATOPHORID4, Guénée. 
Genus PATULA, Guénée. 
PATULA MACROPS (Linnzus). 


Phalena-Attacus macrops, LINN£ZUS, Syst. Nat., Ed. 12, III, p. 225 (1768). 
One example from Taveta, May, 1888. 


Genus CYLIGRAMMA, Boisduval. 
CYLIGRAMMA LATONA, Cramer. 
Phalena latona, CRAMER, Pap. Exot., I, 20, pl. x10, fig. B. 


One good specimen. 
Family HYPOPYRID4, Guénée. 
Genus CALLIODES, Gueénée. 
CALLIODES PRETIOSISSIMA, new species. 
(Plate VIII, fig. 2.) 


Male.—Allied to C. pyrula, Hopffer, but differing in having the 
ground color of the upper surface brown and under side tawny. Upon 
the upper side of the secondaries there are more lines than in Hopffer’s 
species, and upon the under side there is a transverse median line angu- 
lated at the end of the cell. 

Expanse of wings, 40 mm. 

The type, in the National Museum collection, is unique. 


OGOVIA, new genus. 


Allied to Hypopyra, and in general outline somewhat suggesting 
Sphingomorpha. Abdomen produced fully one-third of its length be- 
yond the posterior wings, and tufted at its anal extremity in the male. 
Forewings narrow, produced, very falcate at the apex, and rounded on 
the inner angle. Posterior wings subtriangular, the outer margin 
evenly rounded. Patagia very long, covering the commissures of both 
the anterior and posterior wings. Palpi compressed at base, porrect, 
the first joint flattened vertically, the second subconic, the third slen- 
der and slightly knobbed at the end. The antenne are long, and ser- 
rate for two-thirds of the distance from the base. The tibiz are very 
densely clothed with hair. The general coloration is brown, with a 
submarginal transverse line sharply angulate at the apex and return- 
ing parallel to the costa. 

Type.—O. tavetensis, Holland. 


OGOVIA TAVETENSIS, new species. 
(Plate VII, fig. 13.) 


Male.—The first joint of the palpi is dark brown, the second and 
third are lighter, corresponding with the general color of the body. 
The eyes are large, prominent, black. The front is light brown. The 
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hairs of the collar are erect, and in front thickly compressed and ar- 
ranged in the form of two upright dark-brown fan-shaped masses. The 
body of the collar, the patagia, the thorax, and the abdomen are light 
wood-brown, corresponding with the color of the anterior wings. There 
are two dusky stripes on the abdomen, one on either side. The under 
side of the body and legs are uniformly light wood-brown. The ante- 
rior wings are very sharply falcate, and broadly and evenly rounded at 
the inner angle. The ground color of the anterior wings upon the 
upper side corresponds with that of the thorax. There is around dark 
spot in the cell, and some faint darker markings about the middle of the 
outer margin and at the apex. Beginning below the costa, about one- 
third of the distance from the apex, there is a narrow yellow line, 
which extends outwardly to within about two millimeters of the margin, 
where it forms an acute angle with a similar line running from the costa 
just before the apex to the inner margin before the outer angle. These 
yellow lines are bordered faintly on both sides by brown. The color 
of the posterior wings is dark brown, lighter at the base, and with 
some faint yellowish and black strive at the anal angle. The color of 
the under side of the wings is light brown, slightly glossed with purple. 
The forewing is clouded with fuliginous near the inner margin; the 
hind wing is hoary on the inner margin. A band of minute blackish 
spots traverse the limbal area of both wings, and there are a few 
similar spots near the apex of the primaries. 
Expanse of wings, 52 mm. 
The type, in the National Museum, is unique. 


Family OPHIUSID.4®, Guénée. 
Genus GRAMMODES, Guénée. 
GRAMMODES STOLIDA (Fabricius). 
Noctua stolida, FABRICIUS, Ent. Syst., 599. 
One example of this species, which is also found in Europe. 
Genus TRIGONODES, Guénée. 
TRIGONODES MAHARA, Felder and Rogenhofer. 
Trigonodes mahara, FELDER and ROGENHOFER, Lep. Nov. Reise, pl. cxvu, fig. 13. 
This species is very near 7. acutata, Guénée. 
Family DYSGONITD&, Moore. 
Genus SPHINGOMORPHA, Guénée. 
SPHINGOMORPHA MONTEIRONIS, Butler. 
Sphingomorpha monteironis, BUTLER, Ann. and Mag. Nat. Hist. (4), XIV, p. 406. 
Family REMIGIID®, Guéneée. 
Genus REMIGIA, Guénée. 
REMIGIA CONVENIENS, Walker. 
Remigia conveniens, WALKER, Cat. Lep. Het. Brit. Mus, XIV, p. 1507. 


This species is represented by one male and one female specimen. 
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Family HYPENIDZ, Guénée. 
Genus HYPENA, Schrank. 
HYPENA, sp. (?) 


A specimen too much worn to be identified. 


Group GEOMETRE. 
Family ENNOMID4, Guénée. 


Genus TETRACIS, Guénée. 
TETRACIS, sp. (?) 
The specimen is too poor to be determined. 
Family MACARIIDA. 
Genus GONODELA, Boisduvyal. 
GONODELA KILIMANJARENSIS, new species. 


(Plate VIII, fig. 4.) 

Front, the entire body, and both wings upon the upper surface as far 
as the transverse exterior line pale lilacine gray. Upper side: The 
outer third of both wings between the transverse exterior line and the 
margin broadly and uniformly dark purplish grey, save a few faint 
cloudings of lighter color. Both wings have a black point at the end 
of the cell. Upon the primaries there is a basal, a transverse median, 
and a transverse exterior line, all parallel, and all angulated below the 
costa. The transverse outer line is continued upon the secondaries as 
the transverse median line of the secondaries and becomes diffuse, and is 
interrupted by the black dot at the end of the cell. The transverse outer 
line of the secondaries is narrow, dark, and distinct. The margins are 
dark brown, darkest on the intraneural interspaces; the fringes are 
uniformly grayish. Under side: The ground color is whitish, tinged 
with ochreous on the cost of both wings, and profusely mottled with 
small brown points and blotches. The exterior margin is broadly 
rufous, save where the faint cloudings of the upper surface are repro- 
duced as bread and distinctly defined patches of the prevalent whitish 
ground color of the under side. The lines and points of the upper side 
are otherwise very indistinctly and feebly reproduced upon the lower 
side. 

Expanse of wings, 35 mm. 

The type, in the National Museum collection, is unique. 


GONODELA RHABDOPHORA, new species. 
(Plate VIII, fig. 5.) 
The ground color is whitish, with profuse minute maculations. At 


the base of the primaries there is an oblique brown line, which is fol- 
lowed about the middle by a line which is curved or hooked like a 
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erozier just below the costa. On the costa before the apex is a sub- 
triangular brown spot. Beginning just below the apex on the outer 
margin and extending obliquely across the wing to the middle of the 
inner margin is a broad dark line, beyond which the entire outer por- 
tion of the wing is clouded with dark brown. A still darker curved 
line traverses this dark triangular area, and terminates just, before 
the outer angle. The posterior wing is ornamented by a broad median 
band, and a very broad submarginal band, straight internally and 
indented externally. The margin is clouded with brown. Under side: 
The markings of the upper side are reproduced upon the under side, 
but the bands are all warm ferruginous, and are more clearly and 
sharply defined. 

Expanse of wings, 32 mm. 

The type, in the National Museum collection, is unique. 


GONODELA, sp. (?) 


The specimen represents a form very near, if not identical with, a 
species to which Mr. Warren has affixed the name maculosa in the col- 
lections of the British Museum, and as Mr. Warren has prepared a 
manuscript description which may shortly be published, I refrain from 
characterizing this form. 

Genus TE PHRINA, Guénée. 
TEPHRINA OBSERVATA, Walker. 
Tephrina observata, WALKER, Cat. Lep. Het. Brit. Mus., XXIII, p. 963. 


Genus EUBOLIA, Boisduval. 
EUBOLIA, sp. (?) 


The hind wings are almost entirely wanting from the specimen, and 
I cannot therefore attempt to describe it. The species is not repre- 
sented in the British Museum. 

Genus SIONA, Duponchel. 
SIONA, sp. (?) 

I refer two specimens, with some doubt, to Duponchel’s genus Siona. 
They are not found in the British Museum, but are in too poor a con. 
dition to warrant description, 

Family Fi DONID4, Guénée, 

Genus STERRHA, Hubner. 

STERRHA SACRARIA (Linnzus). 
Phalana-Geometra sacraria, LINN ©US, Syst. Nat., I, 2, p. 863 (1766). 


Several examples. 
Gen. (?) sp. (?) 


A geometer too poor to determine anything about it. 
Proc. N. M. 95——-17 
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Group PYRALES. 


Genus STEMORRHAGES, Lederer. 
STEMORRHAGES THALASSINALIS (Boisduval). 


Botis thalassinalis, BOISDUVAL, Faune Ent. Madgr., p. 117, pl. xv1, fig. 6. 

Boisduval makes this insect the same as sericea, Drury, and applies 
the name upon the ground that there is already a Botis sericealis. But 
the anal tuft in sericea, Drury, is black, whereas in the present form 
it is grassy-green as the rest of the body. I therefore retain the name 
of Boisduval, in spite of the fact that Walker has sunk it as a synonym 
of sericea, Drury. This it most certainly is not, though the author 
of the name regarded it as identical with sericea, Drury. Sericea, 
Drury, and thalassinalis, Boisduval, must both stand. 

One example. 


Genus HYMENIA, Hibner. 
HYMENIA FASCIALIS (Cramer). 
Phalena fascialis, CRAMER, Pap. Exot., LV, pl. cccxcvull, fig. 6. 
One example. 
Group PHYCITES. 
Genus CANTHELEA, Walker. 
CANTHELEA SATURATELLA, Mabille. 

One example. So determined by Mons. E. Ragonot, of Paris. 
Besides these species, there are two specimens of small Tineid moths 


in bad condition, which I am altogether unable to name, and which no 
one to whom IJ have shown them can assist me in naming. 





LIST OF THE LEPIDOPTERA COLLECTED IN SOMALI-LAND, 
EAST AFRICA, BY MR. WILLIAM ASTOR CHANLER AND 
LIEUTENANT VON H@HNEL. 


By W.J. HOLLAND, Ph. D. 


ACCORDING to information given me by the authorities of the National 
Museum, the collections before me consist of two lots, the first contained 
in two boxes, and representing specimens captured in the region of the 
Tana River, upon the journey from the coast to Hameye; and the sec- 
ond, contained in one box, representing collections made solely by Mr. 
Chanler, but taken upon practically the same territory. The specimens 
are not always in good condition, and in many cases represent, as the 
following list will show, species which are common in collections. 


Suborder RHOPALOCERA. 
Subfamily DAN AIN &. 
Genus DANAIS, Latreille. 
DANAIS CHRYSIPPUS, Linnzus. 
One typical male, labeled *‘ Tana River.” 
DANAIS CHRYSIPPUS, Linnezus, var. KLUGII, Butler. 


Thirty-two examples, one male with the secendaries white, as in the 
variety Alcippus. 


DANAIS PETIVERANA, Doubleday. 


One example, from the Tana River. 


¥ Subfamily SATY RIN 4. 
Genus MELANITIS, Fabricius. 
MELANITIS LEDA, Linnezus, var. SOLANDRA, Fabricius. 
One specimen. 


Proceedings of the United States National Museum, Vol. XVIII—No. 1063. 
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Genus YPHTHIMA, Hubner. 
YPHTHIMA CHANLERI, new species. 


Upper side brown, paler toward the outer margin and the apex. The 
ocellar tract is not separated in any way from the adjacent portion of 
the wings, the brown color shading by imperceptible degrees from the 
base, where it is almost black, to the outer margin, where the wings are 
pale wood-brown. There isa narrow dark submarginal line, which does 
not quite reach the inner margin on either wing. On the primaries there 
is a large, sharply defined subapical ocellus, bipupilled, with the iris 
orange-red, surrounded with a narrow dark-brown shade. Upon the 
secondaries there are two unipupillate ocelli of moderate size, one upon 
each of the median interspaces. Upon the under side the primaries are 
as upon the upper side, but slightly paler. The secondaries have in 
addition to the two ocelli of the upper side another of equal size upon 
the first costal interspace, and a very small one adjacent to the inner- 
most of the two on the median interspaces. The ocelins of the primaries 
on the under side is bipupillate, as upon the upper side; the ocelli of the 
secondaries are unipupillate. A narrow, slightly irregnlar dark-brown 
band runs from the ocellus at the costa across the wing to the inner 
margin. The sex mark is not apparent upon the upper surface of the 
primaries. 

Expanse of wings, 40 mm. 

The type in the National Museum collection, from the Tana River, is 
unique. 

Having carefully examined the descriptions of all the species enu- 
merated in the recent monograph of this genus by Messrs. Elwes and 
Edwards, I can find no account of any species from the African region 
which applies to the specimen before me, Y. vinsont comes nearest to 
meeting the requirements, but the under side of the secondaries is totally 
different. 

Subfamily ACR AXIN <. 


Genus ACRAZA, Fabricius. 
ACRAA MINIMA, Holland. 


Eleven examples from the region of the Tana. 
ACRASA BUXTONI, Butler. 
Thirty-three specimens, male and female. 
ACRZA SGANZINI, Boisduval. 


Three specimens. They are referable to the varietal form named 
A. usugare by Mons. Vuillot. 


ACRAA JOHNSTONI, Godman. 


Oné female. 
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ACRAEA LYCIA, Fabricius. 
One example. 
ACRAZA CABIRA, Hopffer. 


A single specimen of the male. 


ACRAZFA ESEBRIA, Hewitson. 
A solitary female. 
ACREA sp.(?) 


A badly damaged female, which agrees with specimens labeled “A 
buxtoni, Butler,’ which I have received from Mr. Trimen, but which I 
think can searcely be the females of that species. If they are, then the 
female is dimorphic in a surprising manner. The long suite of A. bux- 
toni in this collection shows that the females on the Tana River do not 
have the primaries as dark as in these specimens from Mr. Trimen, 
nor the subapical transverse band nearly white, asin them. It is haz- 
ardous to question the determinations of so experienced a student as 
Mr. Trimen, but I think there is an error here. 


Family NYMPHALINA, 


Genus JUNONIA, Hiuibner. 
JUNONIA CLELIA, Cramer, 


Two males and one female. 
JUNONIA CGENONE, Linnzus. 
Four males and three females. 
Genus PRECIS, Hutibner. 
PRECIS LIMNORIA, Klug. 
Six examples. 
PRECIS NATALICA, Felder. 
One fragmentary specimen. 
PRECIS CLOANTHA, Cramer, 
One specimen. 
PRECIS CUAMA, Hewitson., 
Two specimens. 


Genus EURYTELA, Boisduval. 
EURYTELA OPHIONE, Cramer. 


One poor specimen. 
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Genus HYPANIS, Boisduval. 
HYPANIS ILITHYIA, Drury. 


Five examples of the typical form and one of the variety Cora, 
Feisth. 


Genus HYPOLIMNAS, Hiibner. 
HYPOLIMNAS MISIPPUS, Linnzus. 


Two males and one female of the typical form, and two females of 
the dimorphic form Inaria, Cramer. 


HYPOLIMNAS ANTHEDON, Doubleday. 
One example of this species, which is identical with Wahlbergi, Wal- 
lengren. 
Genus EUPHAEDRA, Hiibner. 
EUPHAEDRA NEOPHRON, Hopffer. 


Two specimens. 


Genus CHARAXES, Ochsenheimer. 
CHARAXES CASTOR, Cramer. 


One badly injured male. 
CHARAXES CANDIOPE, Godart. 
Two fairly well-preserved males. 
CHARAXES NEANTHES, Hewitson. 
Two specimens. 
CHARAXES CHANLERI, new species. 


This species comes nearer to C. kirkii, Butler, than any other, but 
may be distinguished from that species by the fact that the secondaries 
have no red inclosed spots or curved dashes in the first four divisions 
of the marginal markings, as described by Dr. Butler; the submar- 
ginal series of lunulate spots are not white edged, as in Wirkii, and 
there is no discal lunulate green line as in Dr. Butler’s species. The 
primaries, moreover, are not shot with steel blue at the base. 

Expanse of wings, 65 mm. . 

Four damaged males of this species in the National Museum collec- 
tion. The species is allied to C. guderiana, Dewitz, resembling the 
latter in the form of the wings. 


Genus PALLA, Hubner. 
PALLA VARANES, Cramer. 


There is one specimen of this species in the collection. 
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Family LYCAANIDZ. 
Genus LUCIA, Swainson. 
LUCIA BIBULUS, Fabricius. 


One specimen. 
Genus LYCAZINA, Fabricius. 


LYCANA PALEMON, Cramer. 
The collection contains a single specimen of this species, 


LYCZENA BATICA, Linnzus. 
One example. 
LYCANA GAIKA, Trimen. 


A single specimen. 
Subfamily PIHRIN &X. 


Genus TERIAS, Swainson. 
TERIAS ZOE, Hopffer. 


Four males and three females. 


TERIAS FLORICOLA, Boisduval. 
Six specimens. - 
Genus Pris: wehrank. 


PIERIS GIDICA, Godart. 


One pale specimen of the male, to which the label P. abyssinica, 
Lueas, had been attached before it came into my hands. The specimen 
does not belong to the form described by Lucas. 


PIERIS LILIANA, H. Grose Smith. 
A number of examples, male and female. 
Genus ERONIA, Hubner. 


ERONIA DILATATA, Butler. 
One male. 


Genus CATOPSILIA, Hiibner. 
CATOPSILIA FLORELLA, Fabricius. 
A single specimen. 
Genus COLIAS, Fabricius. 
COLIAS ELECTRA, Linnezus. 
Several examples, including a couple of the dimorphic females. 
Genus HERPAENIA, Butler. 


HERPZENIA ERIPHIA, Godart. 
One example. 


Genus TERACOLUS, Swainson. 


TERACOLUS ERIS, Klug. 
A solitary specimen. 
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TERACOLUS EVARNE, Klug. 
Seven males and two females. 
TERACOLUS GAVISA, Wallengren, var. (?) 


A single example of the form described in the preceding paper upon 
the collections of Dr. W. L. Abbott. This may be a new species, but 
in the face of the very great difficulties which surround the determi- 
nation of the species of this genus, Ido not dare to characterize the 
form as a distinct species, and thus perhaps add another to the puzzles 
of future laborers in the field. 


TERACOLUS HETARA, Gerstecker. 
A sadly battered specimen of the male of this’species. 
Subfamily PAPILIONIN . 


Genus PAPILIO, Linnzeus. 


PAPILIO LEONIDAS, Fabricius. 
A tattered male. 


PAPILIO CORINNEUS, Bertholini. 
A single specimen. 
PAPILIO CENEA, Stoll. 
A male, not to be distinguished from specimens coming from Natal 
and the region of the Cape. 
Suborder HETEROCERA. 
Family SPHINGID. 
Genus CEPHONODES, Hubner. 
CEPHONODES HYLAS, Linneus. 


One bad specimen. 


Genus LOPHOSTETHUs, Butler: 
LOPHOSTETHUS DUMOLINII, Latreille. 


A torn example of the male. 


Family SATURNIID4. 
Genus CERANCHIA, Butler. 
CERANCHIA MOLLIS, Butler. 

One example. 

Besides the species enumerated, there are two examples of some 
zygenid moth, which are too poor to venture to name or determine. 
They were evidently taken just at the time when emerging from the 
chrysalis, and are not sufficiently developed to make them proper sub- 
jects for study. 


ay 


LIST OF THE LEPIDOPTERA FROM ALDABRA, SEYCHEL- 
LES, AND OTHER EAST AFRICAN ISLANDS, COLLECTED 
BYEDR. Wa: b. ABBOET. 


By W. J. HOLLAND, Ph. D. 


THE small collection of lepidoptera made by Dr. Abbott in the islands 
lying west and north of Madagascar in the Indian Ocean contains but 
little that is apparently new to science, but possesses interest as illus- 
trating the geographical distribution of genera and species. Thus far 
almost nothing has been written upon the lepidopterous fauna of the 
Seychelles, and, in fact, with the exception of the flora, the natural 
treasures of these islands have been apparently almost overlooked by 
students. While a constant trade relationship with them has been 
maintained for more than a century by Europeans, they have been 
but infrequently visited by naturalists, and those who have made col. 
lections there, have apparently done but very little more than to collect 
the commoner and most conspicuous species. I can discover only half 
a dozen references to the insects of the Seychelles in the whole compass 
of entomological literature. In Kirby’s ‘*Catalogue.of Diurnal Lepidop- 
tera” only one species is credited to these islands, and that with doubt. 
The following list will serve to show that the fauna possesses afiini- 
ties at once with that of Africa and of Asia, and that many of the 
species are almost cosmopolitan in their range. Hypolimnas misippus 
and Jlattia octo are common both to the Old World and the New. Some 
of the species range into Europe. This character of the fauna suggests 
its adventitious nature, and I suspect that it will be found to possess 
in this respect a strong likeness to other insular faunas. It is made 
up of certain genera possessing great capabilities for migration, and 
apparently a strong power to resist change under varying conditions, 


Suborder RHOPALOCERA. 
Subfamily DANAIN 4A, Bates. 
Genus DANAIS, Latreille. 
DANAIS CHRYSIPPUS (Linnzus). 
Papilio chrysippus, LINN-EUS, Mus. Ulr., p. 263.—CLERCK, Icones, pl. 57, fig. 2. 


The collection contains eight specimens of the typical form from 
Aldabra. 
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Genus EBUPLGEZA, Fabricius. 
EUPL@G@A MITRA, Moore. 


(Plate VIII, fig. 6.) 
Euplea mitra, MOORE, Cat. Lep. E. I. C., I, p. 127. 


There are two specimens from Mahé, both females, which agree in 
the main very well with Moore’s description. The habitat of the species 
is not given by Moore, but Kirby in his Synonymic Catalogue refers the 
insect with doubt to the Seychelles. If my identification is correct, as 
I believe it to be, all doubt as to the locality disappears. 


Subfamily SA'Y RIN A, Bates. 
Genus MELANITIS, Fabricius. 
MELANITIS LEDA, Linnzus, var. FULVESCENS, Guénée. 
Papilio leda, LINN2US, Syst. Nat., I, 2, p. 773, No. 151.—CiERcK, Icones, pl. 59, 
fig. 1. 
Melanitis fulvescens, GUENEE, Maill. Reun., II, Lep., p. 15.—GraNnpipter, Mada- 
gascar, XVIII, p. 12, pl. 11, figs: 5-7. 
All the examples are from the Seychelles—four from Mahé and one 
from Platte Island. 


Family NYMPHALIN 4, Bates. 
Genus ATELLA, Doubleday. 
ATELLA PHALANTA (Drury). 
Papilio phalanta, Drury, Ill. Ex. Ent., I, pl. xx1, figs. 1, 2. 


I cannot separate the specimens before me from examples from india, 
Ceylon, Burmah, and the Malay Peninsula, from which localities there 
are long suites in my collection. They all agree in lacking the middle 
row of spots on the median interspaces, which is found in most speci- 
mens from the Indian region. Indian specimens have a row of spots 
nterealated between the row of spots near the origin of the median 
nervules and the inner submarginal row. But some Indian specimens 
lack this row of intercalated spots, and thus agree exactly with the 
specimens collected by Dr. Abbott. The collection contains three 
specimens from Aldabra, one from Gloriosa, and one from Mahé. 


ATELLA SEYCHELLARUM, new species. 
(Plate VIII, fig. 11.) 

Male.—Allied to A. alcippe, Cramer, and A. madagascariensis, H. G. 
Smith. 

The primaries are more pointed and relatively narrower and the 
secondaries more sharply produced at the extremity of the third 
median nervule, than in the allied species. The distance from the anal 
angle to the end of the third median nervule is relatively less than in 
the other species, The ground color of the upper side of both wings is 
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a dark, rich brown, as in A. madagascariensis, and the basal area of the 
primaries is somewhat narrowly, and of the secondaries very broadly, 
glossed with greenish fuscous. The characteristic markings of the 
wings are broader and darker than in any other species of the genus. 
The black marginal borders of the primaries and secondaries are not 
interrupted as in A. phalanta by the extension of the pale lunulate 
markings outwardly, these lunulate markings being represented by 
narrow linear marks. On the secondaries the basal half is separated 
from the outer half by an irregularly curved black fascia, which with 
the submarginal fascia of heavy black intraneural markings forms a 
girdle about the four limbal black spots, of which two are located one on 
either side of the second median nervule, and the other two are located 
one on either side of the second subcostal nervule. On the under side 
the ground color is pale ochraceous, not washed with purplish as in A. 
phalanta. The spots and markings of the upper surface reappear upon 
the lower side, but far less distinctly than in A. phalanta, and the black 
lines on the mesial area of the secondaries are reproduced as pale 
silvery-blue lines, the four black mesial spots appearing as reddish 
ocelli pupiled with black. 

Expanse of wings, 48 mm. 

The species is very distinct, and placed in my collection, which 
includes long suites of the hitherto described species with the excep- 
tion of A. egestina, Quoy, reveals itself as totally separate from any of 
them. The description of A. egestina given by Godart does not tally 
with this insect. 

Type in the National Museum collection, 


Genus JUNONIA, Hubner. 
JUNONIA CLELIA, Cramer. 


Papilio clelia, CRAMER, Pap. Exot., I, pl. 21, figs. E, F. 
One inale specimen from Aldabra. 


Genus HYPOLIMNAS, Hubner. 
HYPOLIMNAS MISIPPUS (Linneus). 
Papilio misippus, LiNNvS, Mus. UlLr., p. 264. 
Four males and one female from Aldabra, and one male from Gloriosa. 
Family LYC AS NIDA, Stephens. 
Genus LYCA!NA, Fabricius. 
LYCAENA ASOPUS, Hopffer. 
Lycena asopus, Horprrer, Monatsb, K. Preuss. Akad. Wiss., 1855, p. 642, No. 22; 
Peters’s Reise Mossamb., Ins., p. 410, pl. XXv1, figs. 13-15. 


Lycena kama, 2 TRIMEN, Trans. Ent. Soc. Lond., Ser. III, 1, p. 403. 
Lycana asopus, TRIMEN, S. Afr. Butt., H, p. 16. 


Five examples from Aldabra in rather poor condition and notably 
smaller than specimens from the Cape and trom the tropical west coast 
of Africa. 
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LYCAENA GAIKA, Trimen.! 


The collection contains five examples from Alphonse Island, s six from 
Mahé, and one from Providence Island. 


LYCAENA TELICANUS, Lang.? 


Two examples from Mahé, two from Alphonse Island, and six from 


Aldabra. 
LYCAENA, sp. (?) 


The collection contains one rubbed specimen and the half of another 
from Aldabra, which I can not well determine with such material. 
The insects are apparently allied on the markings of the under side to 
L. telicanus, Lang, but differ, and are very much smaller than that 
species. They may represent a new species, but with such specimens 
it would be rash to venture more than a mere conjecture. 


Genus HYPOLYCAANA, Felder. 
HYPOLYCAENA PHILIPPUS, Fabricius.3 


One male and three females from Aldabra. 


Subfamily PIHRIN 2, Swainson. 
Genus’ TERIAS, Swainson. 
TERIAS ZOE, Hopffer.4 


Three specimens of the typical form from Aldabra. 
TERIAS DESJARDINSII, Boisduval. 


Six specimens from Aldabra. 


Genus CALLOSUNE, Doubleday. 


CALLOSUNE EVANTHIDES, new species. 
(Plate VIII, fig. 9.) 


Male.—Allied to C. evanthe, Boisduval. The wings on the upper side 
are white, powdered at the base with grayish scales. The primaries are 
broadly tipped with orange-red. This orange red space is narrowly 
bordered with black on the anterior margin, and more widely bordered 
with black on the outer margin. The black border of the outer margin 
is produced inwardly for a short distance on each of the nervules, and 
is inflected inwardly just above the extremity of vein 2, being at this 
point somewhat widely separated from the outer margin by a white 
line. A transverse TIES band of black, peony, defined, runs from 


! For synonymy, see oon = ee. Butt., I, p. 50. 
2 For synonymy, see iment Se Adi. Batt. Il, p. 69. 
3 For synonymy, see Trimen, S: Afr. Butt., II, p. 118. 
1For synonymy, see Trimen, 8S. Afr. Butt., III, p. 16. 
>For synonymy, see Trimen, S. Afr. Butt., III, p. 24. 
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_ the extremity of vein 2 toward the end of the cell, and serves to 


delimit the orange-red apical patch from the white inner area of the 
wing along the lower half of its inner margin. There is a short, pale 
orange, transverse bar at the end of the cell. The secondaries have the 
ends of the nervules lightly tipped with black. On the under side the 
primaries are white, with the orange red of the apical patch faintly 
showing through from the upper side. There is a minute black spot 
at the end of the cell. The costa and the apical area are laved with 
pale yellow, and profusely irrorated with pale-brown spots and strigve. 
The secondaries on the under side are pale yellow, profusely covered 
throughout with pale brown spots and strige like those on the prima- 
ries. The body is blackish above and pale yellow below. The antennze 
are black. 

Female.—Like the male, but the black subapical transverse line 
delimiting the orange-red apical patch on its inner side is in this sex 
continued across the wing to the costa, instead of terminating, as in 
the inale, before reaching the end of the cell, and there is a black spot 
at the end of the cell on both the primaries and the secondaries. 

Expanse of wings, 28-38 mm. 

There are seven males and one female in the National Museum col- 
lection, all from Aldabra. Two of the males are very greatly dwarfed. 


- 


Genus TERACOLUS, Swainson. 


TERACOLUS ALDABRENSIS, new species. 
(Plate VIII, figs. 7, 8.) 

Matle.-—The body is grayish above and white below. The wings are 
white on both sides. The primaries are narrowly edged with gray on 
the costa, and are also narked on the costa just before the apex with 
a small black spot. The secondaries on the under side have the costa 
laved with yellow near the base. 

Female.—The female has the wings broader and not so acute at the 
apex as the male. The apical area on the upper side is broadly black, 
inclosing six white hastate spots, of which the second from the costal 
margin is the largest and those below it regularly diminish in size. 
The sixth in the descending series located between the extremities 
of veins 2 and 3 is separated from the inner white portions of the wing 
by an obsolescent grayish shade, which in some specimens is wholly 
wanting, thus reducing the number of white hastate spots to five. 
On the under side the secondaries are pale yellow throughout, and 
the primaries have the costal margin and the apical area of the same 
color. There is a subapical transverse series of three obscure grayish 
spots upou the primaries. 

Expanse of wings, male and female, 35 mm. 

There are five males and four females in the National Museum collee- 
tion, all labeled as from Aldabra. One of the males is aberrant, dis- 
playing a conspicuous black spot at the end of the cell of one of the 
secondaries on the lower side. 
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Family HESPERIID. 
Genus GEGENES, Hubner. 
GEGENES GEMELLA (Mabille). 
Pamphila gemella, MABILLE, C. R. Soc. Ent. Belg., XXVIII, p. elxxxviii. 
The collection contains eight specimens: one from Alphonse Island, 
four from Platte Isiand, and three from Mahe. 
GEGENES POUTIERI (Boisduval). 
Hesperia poutieri, BOISDUVAL, Faune Ent. Madgr., p. 65. 
The collection contains one most wretched specimen, from Mahé, 


There is just enough of the creature upon the pin to make the identi- 


fication certain. 
Suborder HETEROCERA. 


Family LITHOSHD. 
Genus. UTETHEISA, Hubner 
UTETHEISA PULCHELLA (Linnzus). 
Tinea pulchella, LINN-EUS, Syst. Nat., 1, p. 534, No, 238 (1758). 
There are fourteen specimens in the collection, distributed as follows: 


Mahé, 2; Gloriosa, 1; Poivre Island (Amirante Group), 3; Aldabra, 4; 


Platte Island, 4. . 
Family SPHINGID 2. 


Genus CEPHENODES, Hubner. 
CEPHENODES HYLAS (Linnezus). 
Sphinx hylas, LiINN-©US, Mant. Plant., p. 539 (1771). 
There is one specimen from Mahe. 
Genus PHLEGETHONTIUS, Hutibner. 
PHLEGETHONTIUS CONVOLVULI (Linnzus). 
Sphinx convolvuli, LINN=US, Syst. Nat., I, p. 490, No. 6 (1758). 
One very poor specimen from Mahé. 
Genus ACHERONTIA, Ochsenheimer. 
ACHERONTIA ATROPOS (Linnzus). 
Sphinx atropos, LINN-£US, Syst. Nat., I, p. 490, No. 8 (1758). 
Two specimens from Mahé. 
Group NOCTUZ. 
Family LEUCANIID A. 
Genus PRODENIA, Guénée. 
PRODENIA LITTORALIS (Boisduval). 
Hadena littoralis, BoIspuvAL, Faune Ent. Madgr., p. 91, pl. x11, fig. 8 (1833). 


One rubbed specimen from Mahé which I think, from what remains 
of the insect, is correctly referable to this widely distributed species. 
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Family CARADRINID 4%. 
Genus ILATTIA, Walker. 
ILATTIA OCTO, Guénée. 
Perigea octo, GUENKEE, Noct., I, p. 233 (1852). 

There is one specimen, from Providence Island, of this wretched little 
creature, which has been located in no less than nine different genera 
by systematists, and described under fourteen different names. It is 
known to North American students as Chytoryza tecta, Grote. For 
full synonymy, the student is referred to the excellent paper by my 
honored friend, Dr. Butler, of the British Museum.! 


Family PLUSIID/. 
Genus PLUSIA, Ochsenheimer. 


PLUSIA CHALCYTES, Esper, 


Noctua chalcytes, ESPER, Schmett., IV, p. 447, pl. Cx Lt, fig. 3 (1789). 

There are two specimens from Mahé which I refer to this species, and 
which seem to differ from specimens from the south of Europe in my 
collection, only by being somewhat paler upon the under side of the 
wings, and destitute of any trace of the fuscous shade which, in the 
specimens I refer to, is found at the end of the cell and on the outer 
margins of the wings. 


Family OMMATOPHORID.®. 
Genus CYLIGRAMMA, Boisduval. 


CYLIGRAMMA LATONA (Cramer). 


Phalena latona, CRAMER, Pap. Exot., I, 20, pl. x11, fig. B. 


One specimen from Gloriosa Island, 


Family OPHIUSID 4%, 
Genus GRAMMODES, Guénée. 
GRAMMODES STOLIDA (Fabricius), 


Noctua stolida, Fasricivus, Ent. Syst., p. 599. 


Three examples, all from Platte Island. 


Family DYSGONIID. 
Genus SPHINGOMORPHA, Guénée. 
SPHINGOMORPHA CHLOREA (Cramer). 


Phalena noctua chlorea, CRAMER, Pap. Exot., II, p. 12, pl. crv, fig. C (1779). 


Two specimens from Gloriosa. 


‘Proc. Entom. Soc. London, XX XVIII, p. 690. 
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Genus ACHAZA, Hubner. 
ACHZA SEYCHELLARUM, new species. 


(Plate VIII, fig. 10.) 

Male.—Palpi, front, patagia, and upper side of thorax fawn color. 
The upper side of the abdomen is slightly paler fawn. The under side 
of the thorax and the abdomen is pale fawn, with the anterior legs 
outwardly darker brown. The fore wings on the upper side are fawn, 
marked by an incomplete basal black line succeeded by a heavy zigzag 
basal transverse line, beyond which in the cell is a small black spot, 
and at the end of the cell a moderately large ocelliform spot. Beyond 
the cell, the wing is crossed by a broad black band curving outwardly 
opposite the end of the cell, and interrupted more or less on the nerv- 
ules by narrow, pale lines. Beyond this broad band, there are some 
submarginal cloudings in a double series, succeeded by minute pale 
marginal spots. The fringes are white. The hind wings on the upper 
side are pale gray, with the outer half broadly black. The basal area 
is separated from the black outer area by an obscurely defined trans- 
verse whitish line. On the outer margin near the outer angle, at the 
middle, and just before the anal angle, are conspicuous white spots, of 
which that on the middle is the largest. On the under side both wings 
are pale gray. The primaries have the inner margin broadly shining 
stramineous. There is a conspicuous black spot at the end of the cell, 
followed by a curved black band running from the costa to vein 2, 
and succeeded outwardly near its lower end by a broad black shade. 
The apical area is slightly darker than the rest of the wing. The outer 
margin is very pale gray. The secondaries have a minute spot at the 
end of the cell, followed toward the outer margin by three obscure and 
incomplete curved transverse bands of brown, which are lost in a pale 
brown clouding, which is most conspicuous near the outer and the anal 
angles. 

Expanse of wings, 55 mm. 

Type in the National Museum collection. 


ACHAZA SEYCHELLARUM, var. IMMUNDA, new variety. 


This variety only differs from the type in the total absence, on the 
upper side, of the primaries, of all the transverse dark markings, and 
the somewhat paler tint of the under side, and the effacement of most 
of the less conspicuous markings of the under surface. 

It is well known that in this genus there is great diversity in the 
markings upon the upper side of the wings, and I have no hesitafion 
in referring the two forms before me to the same species. There are 
three specimens of the typical form before me in the collection, all 
males, and all labeled as coming fram Aldabra. There are four speci- 
mens of the variety, three males and one damaged female, from the 
same locality. 
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; Family REMIGIID., 


Genus REMIGIA, Guénée. 


REMIGIA CONVENIENS, Walker. 


Remigia conveniens, WALKER, Cat. Lep. Het. Brit. Mus., XIV, p. 1507. 
One injured specimen apparently belonging to this species. It is 
labeled as from Mahé, Seychelles. 


Group PYRALES. 
Genus HYMENIA, Hiibner. 
HYMENIA RECURVALIS, Fabricius. 


Phalena recurvalis, FABRICIUS, Ent. Syst., III, 2, 237, 407. 
Several damaged specimens, one from Aldabra, one from Platte Isla nd, 
and one from Doros (Amirante Group). 


BOTYS, sp. (?) 


There are a couple of specimens in rather inferior condition which 
may be referred possibly to B. otreusalis, Walker, but I am not sure of 
the identification, 


BODYS((@),.sp-(2) 


There is a dark-colored species of some pyralid genus, probably Pleon- 
ectusa, represented by a specimen on a pin with a specimen of H. reeur- 
valis from Platte Island, and another by itself from the same island, 
which I can not well determine. They have a wonderfully familiar look, 
but after grubbing through nearly one thousand species of pyralids in 
my collection in quest of a name, I give up the task as not worth the 
time it will take. ‘The species may be new. 

Proc. N. M. 95 18 
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LIST OF THE LEPIDOPTERA COLLECTED IN KASHMIR 
: BY DR. W. L. ABBOTT. 


By W. J. HOLLAND, Ph. D. 


THE small collection of lepidoptera transinitted to me for determina- 
tion by the authorities of the United States National Museum is inter- 
esting mainly because it adds slightly to our knowledge of the range 
of two or three species, which, while belonging to the region of which 
Kashmir forms a part, have not been hitherto distinctly recorded as 
found there. 

Suborder RHOPALOCERA. 


Subfamily DANAIN 4. 
Genus DANAIS, Latreille. 


DANAIS CHRYSIPPUS, Linnzus. 
Four typical specimens. Below 5,000 feet. 


DANAIS LIMNIACE, Cramer. 
Two examples. Below 5,000 feet. 
Subfamily SATY RIN 4. 
Genus MANIOLA, Schrank. 
MANIOLA KASHMIRICA, Moore. 
Maniola kashmirica, Moone, Lep. Ind., I, p. 51, pl. 104, fig. 2. 
One mutilated specimen. Below 5,000 feet. 
Genus CALLEREBIA, Butler. 
CALLEREBIA DAKSHA, Moore. 


Callerebia daksha, Moore, Proc. Zool. Soc. Lond., 1874, p. 266, pl. xii, fig. 
ave and sli al aii Gost 25 2a. 
Three specimens. Below 5,000 feet. 
Proceedings of the United States National Museum, Vol. XV I1I—No. 1065. 
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Family NYMPHALINA. 
Genus MELITAAA, Fabricius. 
MELITAA BALBITA, Moore. 


Melitewa balbita, MooRE, Proc. Zool. Soc. Lond., 1874, p. 268, pl. xLut, fig. 5, 


One broken specimen. Below 5,000 feet. 


Genus ARGYNNIS, Fabricius. 


ARGYNNIS CHILDRENI, Gray. 
One specimen taken below 5,000 feet. 


ARGYNNIS KAMALA, Moore. 
Two specimens. Below 5,000 feet. 


ARGYNNIS JAINADEVA, Moore. 
A male and a female. Below 5,000 feet. 


ARGYNNIS JERDONI, Lang. 
Nine specimens. Below 5,000 feet. 
Genus PYRAMEIS, Hubner. 
PYRAMEIS CARDUI, Linnzus. 
Three examples. 5,000-10,000 feet. 
Genus VANESSA, Fabricius. 
VANESSA KASCHMIRENSIS, Kollar. 
Five examples. Below 5,000 feet. 
VANESSA CANACE, Linneus. 
One specimen. Above 5,000 feet. 
Saerany LIBY TH AIN 2. 
Genus LIBYTHEA, Fabricius. 


LIBYTHEA LEPITA, Moore. 


Three specimens. Below 5,000 feet. 


Family LYCAINID. 
Genus LYCAINA, Fabricius. 
LYCANA MEDON, Hibner. 
One example, female. Over 5,000 feet. 
LYCAENA ARIANA, Moore. 


A male and a female. 5,000-10,000 feet. 
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LYCAENA OMPHISSA, Moore. 


There are two examples, a male and apparently a female, which I 
refer with some doubt to this species. They appear to correspond in 
most particulars with the description given by Moore, and with what 
is recorded in reference to the species by De Niceville in his work upon 
the Butterflies of India.' Below 5,000 feet. 

LYCA-NA GALATHEA, Blanchard, 


Four males and one female. Below 5,000 feet. 


Genus CYANIRIS, Dalman. 
CYANIRIS COELESTINA, Kollar. 


Two examples. 5,000-10,000 feet. 


Genus THECLA, Fabricius. 
THECLA SASSANIDES, Kollar. 


Six specimens. Below 5,000 feet. 


Genus CHRYSOPHANUS, Hubner. 
CHRYSOPHANUS PHLA®AS, Linnzus. 


One specimen. Below 5,000 feet. 


Subfamily PIKRIN 4». 


Genus PIERIS, Sehrank. 
PIERIS DAPLIDICE, Linnezus. 
Seven specimens. From below 5,000-10,000 feet. 
PIERIS BRASSICZA, Linnzus. 
Four specimens. From below 5,000-10,000 feet. 
PIERIS CANIDIA, Sparrmann. 
Nine examples. Below 5,000 feet. 
Genus COLIAS, Fabricius. 
COLIAS EDUSA, var, MYRMIDONE, Esper. 


There are two males and two females in the lot sent me for determi- 
nation. They were mixed with the specimens of the following species 
by the curator of the Museum, who evidently regarded them as belong- 
ing to the same. Below 5,000-10,000 feet. 


1Vol. Lil. 
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COLIAS HYALE, Linneus. 


There are one male and four females in the lot sent me. From 
5,000-10,000 feet. Eighteen specimens of Colias were sent home by 
Dr. Abbott. 

Genus GONEPTERYX, Leach. 


GONEPTERYX NEPALENSIS, Doubleday. 
One male specimen. Below 5,000 feet. 
Subfamily PAPILIONIN As. 
Genus PAPILIO, Linnzus. 
PAPILIO MACHAON, Linnzus. 
Two examples and a fragment of another. Below 5,000 feet. 
PAPILIO PARIS, Linnzus. 


Six specimens. Below 5,000 feet. 


Suborder HETEROCERA. 


Family SPHINGID A. 
Genus CEPHENODES, Hubner. 
CEPHENODES HYLAS, Linnzus. 


Three specimens. Below 5,000 feet. 


Family ARCTIIDA. 
Genus ARCTIA, Schrank. 
ARCTIA PERORNATA, Moore. 
One damaged specimen. Below 5,000 feet. 
Genus CALLIMORPHA, Latreille. 
CALLIMORPHA PRINCIPALIS, Kollar. 


Three specimens. 5,000-10,000 feet. 


Family GEOMETRIDA. 


Genus URAPTERYX, Leach. 
URAPTERYX EBULEATA, Guénée. 


. One example. Over 5,000 feet. 


Group PYRALES. 
Genus NOTARCHA, Meyrick. 
NOTARCHA AURANTIACALIS, Fischer von Roslerstamm. 


One specimen. Over 5,000 feet. 
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EXPLANATION OF PLATES, 


PLATE VII. 


. Acrea abbottii, Holland. 

. Areynnis hanningtoni, Elwes. 

. Acriea pharsalioides, Holland. 

. Chrysophanus abbottii, Holland. 

. Terias mandarinulus, Holland. 

. Hepialus keniw, Holland. 

. Lyeena perpulchra, Holland. 

. Duomitus kilimanjarensis, Holland. 
. Gorgopis abbottii, Holland. 

. Alpenus trifasciata, Holland. 

. Cosuma marginata, Holland. 

12. 
LS: 
14. 


Teracotona clara, Holland. 
Ogovia tavetensis, Holland. 
Sozuza stevensil, Holland. 


PLATE VIII. 


. Conservula minor, Holland. 

. Calliodes pretiosissima, Holland. 

. Metaretia inconspieua, Holland. 

. Gonodela kilimanjarensis, Holland. 

. Gonodela rhabdophora, Holland. 

. Euplea mitra, Moore. 

. Teracolus aldabrensis, Holland, male. 


Teracolus aldabrensis, Holland, female. 


. Callosune evanthides, Holland, male. 
10. 
. Atella seychellarum, Holland. 


Achea seychellarum, Holland. 
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EAST AFRICAN LEPIDOPTERA 


Reduced one-tenth 


FoR EXPLANATION OF PLATE SEE PAGE 279 
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NOTES ON ASBESTOS AND ASBESTIFORM MINERALS. 


By GEORGE P. MERRILL, 
Curator of the Department of Geology. 


The investigations detailed below are an outgrowth of an attempt at 
classifying and Jabeling the ‘‘asbestos” collections in the economic 
series of the geological department of the National Museum. The 
results seem of sufficient interest to warrant immediate publication, as 
the final handbook' of which they were designed to form a part may 
yet be delayed some months. 

Without going too deeply into a discussion of the origin of the name 
“asbestos,” and the causes which led to its present loosely-defined min- 
eralogical significance,’ it may be said that as commercially used the 
name now covers at least four distinct minerals, having in common 
only a fibrous structure and more or less fire- and acid-proof properties. 
These minerals are (1) monoclinic amphibole (tremolite), (2) serpentine 
(amianthus), (5) anthophyllite, and (4) crocidolite. Of these, tremolite 
and serpentine have long been recognized in fibrous forms, and are as 
a rule readily distinguishable from one another by the silky fiber and 
greater flexibility of the last named. Asbestiform crecidolite is well 
known to most mineralogists, though, so far as the present writer is 
aware, the South African locality is the only source of the mineral in 
commercial quantities. That the fibrous form of anthophyllite is also 
sufficiently common to be commercially used as asbestos, seems not so 
well understood, though the leading text-books on the subject? all 
mention the mineral as sometimes occurring in fibrous forms resembling 
asbestos. That a lack of discrimination between fibrous anthophyllite 
and the true tremolite asbestos should exist is not strange, since to 
the unaided eye they are often in every way alike, and it is only by 
microscopic or chemical means that the true nature of the mineral can 
be made out. 


'The Nonmetallic Minerals, now in process of preparation. 
2See ‘‘Some Misconceptions concerning Asbestus,” by J. T. Donald and A. H. 


Chester, in the Eng, and Min. Journal for March 18, April 1, and June 10, 1893. 
3See Dana’s System of Mineralogy, latest edition, and Hintze’s Handbuch der 
Mineralogie. 
Proceedings of the United States National Museum, Vol. X VIITI—Noe. 1066. 
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all the analyses of the above noted asbestiform minerals that have 
been made either by R. L. Packard or myself in the department 
laboratory, as well as such others as can be compiled from available 
literature. It will be seen that out of the 24 analyses made by our- 
selves, 12 are anthophyllite, 7 asbestiform tremolite, and 2 uralitic 
augite. This statement must not, however, be accepted as conveying 
the idea that anything like the same proportions would hold in another 
series, since only such samples were selected for our analyses as had 
not been already satisfactorily determined. In all cases the optical 
and chemical determinations agree, the mineral giving extinctions 
parallel with the axis of elongation proving to be anthophyllite, and 
that with inclined extinctions, tremolite (asbestos) or uralitic augite. 
This result was not wholly expected, since it was thought that possibly 
some might be amphibole anthophyllite, ¢. e., a mineral with the com- 
position of anthophyllite, but monoclinic in crystallization. The angle 
of extinction given, is that obtained by measuring against the axis of 
elongation of the fibers, which is doubtless the vertical crystallographic 
AXIS. 

The size and shape of the fibers in both asbestos proper and antho- 
phyllite is found to be quite variable, but I can not discover that there 
is any constant difference. The Salls Mountain material (No. 61357, 
U.S. N. M.) oceurs in the form of a massive aggregate of bundles of 
short radiating fibers, rarely 20 mm. in length. The mineral is soft, of 
a somewhat brittle nature, but in small fibers very flexible, though 
searcely elastic. Under the microscope the interference colors are 
very faint, scarcely discernible in the smaller fibers; extinction is 
always parallel with the axis of elongation. The composition is that 
of a hydrated anthophyllite. 

The Nacoochee (White County) material (No. 60842, U.S. N. M.) is of 
a beautiful snow-white color in the mass, but colorless in single fibers. 
The fibers are long, smooth, of very uniform diameter throughout, flex- 
ible, but breaking with rectangular cross fractures. The fibers not 
infrequently show a cross parting at right angles to the axis of elonga- 
tion. The mineral is not at all pleochroic, and the fibers always extin- 
euish parallel with the axis of elongation. The outline of the fiber is 
polygonal. Other materials from Cleveland, in this same county, are 
precisely stmilar, both in physical and chemical properties. The Rabun 
County (Georgia) material (No. 56351, U. S. N. M.) is colored brownish 
by oxidation, and, on casual inspection, is coarse-fibered. The fibers 
are long, somewhat stiff, but flexible, though not elastic. The ultimate 
product of fibration, obtained by rolling the material between the 
thumb and fingers, has a somewhat splintery look under tbe micro- 
scope, the thin fibers, some 0.002 mm. in diameter, running out to a 
point at the end. Extinction parallel with axis of elongation. 


$e 
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The material from Alberton, Maryland (No. 62604, U.S. N. M.), is 
quite similar in general appearance to that from Cleveland, occurring 
in the form of fibrous bundles 12 to 18 inches in length. The individual 
fibers are very smooth and polygonal in outline, and give parallel 
extinctions. The ultimate composition, 1f will be observed, is essen- 
tially the same as that of Nacoochee. Another variety, occurring in 
the limestone just above Alberton, is pure white in color, finely fibrous, 
and when wet is easily reduced to a condition that can only be deseribed 
as pulpy, like wet paper. The fibers extinguish always parallel with 
the axis of elongation, but its exact mineral nature has not been as yet 
worked out (see Analysis 40 in accompanying table). 

The Carbon County (Wyoming) material (No. 62090, U.S. N. M.) is of 
the same general nature as No. 62604, The material from Mitchell 
County, North Carolina (No. 50876, U.S. N. M.), isin the form of bundles 
of parallel-lying, long, soft and 
silky fibers, white in color, 
and easily reduced to a fine, 
silky powder, without appre-_ 
ciable grit, by rubbing be- 
tween the thumb and finger. 

The extinction colors are very 
faint, but always parallel with 

the axis of elongation. No ap- 
preciable pleochroism. The 
fibers show occasional cross 
partings, causing them to 
break with sharp, straight 
fractures. The actual size of 1 
the fibers—that is, the diame- 
ter—is indefinite, since there Seer teenie | 

seems no limit to further sub- 

division. The smallest actually measured was 0.002 mm. Down toa 
diameter of 0.004 mm. the fibers are of quite uniform diameter through- 
out their length and in the form of square or slightly compressed 
prisms (see Figs. 1 and 2). The smaller sizes frequently taper off to 
wedge-shaped forms, as shown in Fig. 3. All show extinctions and 
plane of optic axis parallel with the axis of elongation. 

Two samples were examined, labeled as from Franklin County, 
North Carolina. The first, from the Brush collection at New Haven, 
kindly submitted by S. L. Penfield, was in the form of somewhat 
stiff and brittle bundles of a slight brownish color. The material was 
easily reduced to fibrous form by thumb and fingers, but the fibers were 
quite brittle. Its composition is that of normal anthophyllite, closely 
resembling that of Mitchell County, above noted. The second sample 
(No. 44252, U.S. N. M.), concerning the identity of which there at first 
seemedL some doubt, proved microscopically identical and was not 
analyzed. 
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A sample marked as from Tallapoosa County (?), Alabama, was 
received from Prof. Albert H. Chester, of Rutgers College, New Jersey. 
It resembles very closely that of Mitchell County, North Carolina, and 
occurs in fibrous bundles ten or more inches in length. This is also 
anthophyllite, as shown by its chemical and optical properties. Material 
received from Warrenton, Warren County, the same State, is of pure 
white color, excepting where stained externally by iron oxide. It is 
reduced readily by the thumb and fingers to fine, soft and silky fibers, 
which do not differ materially from others mentioned. 

The San Diego material occurs in the form of hard, compact bundles, 
somewhat difficult to reduce to a fibrous condition, but capable of 
almost indefinite subdivision. Under the microscope the fibers, either 
singly or in bundles, give parallel extinctions. The bundles, even 
though containing thousands of individual fibers, conduct themselves 
as crystal units, the entire bundle behaving optically as a single fiber. 
The larger fibers, although clear and compact, without indication of 
having in themselves a fibrous structure, yet manifest their capability 
of further subdivision by steplike ends, as in Fig. 4, where the rise of 
each step represents the diameter of a fiber which has been separated 
from it. 

As above noted, I fail to find any certain means of discrimination 
between the anthophyllite and asbestos fibers by their shape alone. 
Optically there is, of course, a well-defined distinction, the asbestos 
fibers giving extinction angles from 0° to 20°, according to their orien- 
tation. These fibers, like those of anthophyllite, are angular in outline, 
often compressed, at times of a very uniform diameter throughout their 
entire length, or again tapering very gradually to a triangular point, 
as shown in Fig. 5, which is drawn from a fiber of asbestos (No. 62550, 
U.S. N. M.) found in the “soapstone” quarries of Alberene, Virginia. 
The asbestos from Chester, South Carolina (No. 73462, U. S. N. M.), is 
of a gray color, short-fibered, and rather brittle. The individual fibers 
often show the cross partings, but have frequently acute terminations 
and a splintery appearance. The material in Analysis 20 (see accom- 
panying table), marked as from Cow Flats, New South Wales, it will be 
observed, differs radically from that of the ‘ asbest-forminge mineral” 
from the same locality as given by Hintze (Analysis 26). Our material 
is of a beautiful white, silky appearance, very finely fibered, and show- 
ing under the microscope clear, colorless, straight fibers of very uni- 
form size throughout, ranging from 0.008 down to 0.002 mm. or even 
smaller, and giving extinction angles varying from 0° to 17°. The 
Corsican material is very similar, as is also that of Pylesville, in Har- 
ford County, Maryland (noted later), excepting that the last is a trifle 
more brittle and of a grayish hue. 

That from Aston, Delaware County (obtained from the Boston Socei- 
ety of Natural History, through the kindness of Prof. W. O. Crosby), 
occurs in short, beautifully silky forms, sometimes almost feltlike, or 
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again in the form of compact bundles of flat fibers of a grayish hue, 
several inches in length. The larger bundles found at this locality fre- 
quently show rude cross partings, indicative of a rupturing through 
shearing agencies, the clefts thus formed being filled by other second- 
ary minerals. The significance of this fact is noted later. The mate- 
rial from Idaho (Analysis 32) can scarcely be considered a true mineral 
species, being partially decomposed by cold dilute hydrochloric acid, 
the solution reacting for alumina and magnesia, while the insoluble resi- 
due consists of pure white, brittle fibers, in the form of flat bundles, show- 
ing to the naked eye a peculiar crimping extending diagonally across 
the plates. The twosamples from Nahant and Malden, Massachusetts, 
received from Prof. W. O. Crosby, occur in diabase, the fibers running 
oblique or parallel with the walls of the “vein.” That from Nahant 
is a dull, light-green-gray, platy mineral, shredding up readily into flat- 
tened bundles of fibers which lie with their greatest diameters in one 
general plane. The fibers, under the microscope, are very uneven in 
diameter and splinterlike, terminating in acute points. There seems 
almost no limit to fibration, bundles not over 0.004 mm. in diameter 
being made up of a large number of short, splinterlike fibers, with 
free ends frequently projecting like the broken strands in an old rope. 
Fibers were measured down to 0.001 mm. in diameter, but smaller exist. 
Small flattened fibers, the fraction of a millimeter in diameter, give 
extinction angles, measured against the edge, of 7°, and show indis- 
tinctly the emergence of a bisectrix a little to one side, facts at once 
suggestive of cleavage splinters parallel to the prismatic faces. Meas- 
urements on anumber of small individual fibers show extinction angles 
ranging from 0° to 17°. The Malden material is very similar, but the 
fibers are longer and more unitorm in diameter. The composition and 
optical properties of both are such as to relegate them to the ‘uralites” 
cather than to true asbestos, though their fibrous structure is none the 
less suggestive from our present standpoint. 

A platy, dull greenish, soft, and rather brittle mineral found at Rox- 
bury, Massachusetts, under similar conditions, shows under the micro- 
scope stout, faintly yellowish, and pleochroie columns, with frequent 
cross partings which give extinction angles as high as 22°, The material 
is doubtless actinolite, and was not analyzed. 

Concerning the possible cause of the fibrous structure of these min- 
erals, existing literature is strangely silent, though there are numerous 
references to the occurrence of asbestos as a secondary mineral. Thus 
Blum describes! the conversion (“umwandlung”) of an augite from 
Pitkaranda, in the Ladoga-See, into an asbestos-like hornblende, the 
process being evidently akin to uralitization. He finds also a fibrous 
intermediate product having the following composition: SiQ,, 45.57 per 
cent; Al,O;, 3.00 per cent; Fe,O;, 19.73 per cent; CaO, 4.40 per cent; 
MgO, 23.40 per cent; H,O, 2.00 percent. In the augites from the Brozza- 


1 Die Pseudomorphosen des Mineralreiches, 1843. 
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Thal of Piedmont he also finds all transition stages between compact 
augite and asbestos. The first stages of the transformation are indi- 
cated by a tissue of fine fibrous material on the terminal planes, whereby 
the crystal form becomes obscured, the whole ultimately becoming con- 
verted into a bundle of flexible fibers with a silky luster. Unfortu- 
nately he gives no analyses to show how this “ asbestus ” differs, if at all, 
from the original augite. E. Schumacher also describes! the alteration 
of diopside into asbestos in a manner quite analogous to that of augite 
into uralite. The secondary asbestos thus sometimes forms parallel- 
lying fibers a decimeter in length, or ‘“‘ verworren faserigen” masses. 
The material occurs in a granular limestone. No analyses are given, 
the determinations being based on optical properties; nor is there given 
any suggestion as to the cause of the transformation. 

Before going further, the writer should state that the idea that the 
fibrous structure might’ be but an extreme phase of uralitization, pro- 
duced by shearing, was adopted very early in the work of this investiga- 
tion, and in perusing the literature and making his own observation, it 
has always been with this in mind. Both literature and observation 
support this idea to a limited extent, as will be noted as we proceed. 

In his work on the Mineralogy of Scotland, Professor Heddle de- 
seribes? an “amianthus” of unusual if not unrivaled excellence as occur- 
ring in the deep-cut “goes” on the eastern coast of the Balta Sound, in 
the Shetland Islands. The length of the fiber varies from 4 to 12 inches, 
and the mineral is sufficiently soft to be readily rubbed down to an 
unctuous pulp between the thumb and fingers. It occurs in thin rifts in 
gabbro, and though not definitely so stated, the descriptions are sueh as 
to lead one to infer that the fibration may be but a phase of schistosity. 
Indeed, he describes a highly fissile schistose mineral of essentially 
the same chemical composition, which is convertible into a fibrous form 
by beating, and which passes into the asbestos on exposure, or, as he 
expresses it, the “amianthus” seems to “ grow out of the solid and fissile 
stone.” This is almost precisely the relative condition of the fibrous 
and compact anthophyllite at Alberton, Maryland, to be described 
later. The composition of this ““amianthus” is given in Analysis 34, 
showing it to be a true asbestos. A second occurrence at Portsoy, 
described by this same authority, is of interest as showing the mineral 
in veins an inch in width in a gabbro passing into serpentine, and with 
fibers lying transversely to the veins, an unusual. thing, he says, ‘as 
regards asbestus.” Although oceurring in serpentinous rocks, this 
also is a true asbestos, as indicated by Analysis 36. The “hydrous 
anthophyllite” first noted by Jameson, and afterwards by Professor 
Heddle, as occurring at the Free Church of Milltown, in Glen Urquhart, 
Scotland, is described as an alteration product after asbestos. The 


1 Zeit. der Deutschen Geol. Gesell., XL, 1878, p. 494. 
2 Mineralogical Magazine, II, 1878; also Trans. Royal Society of Edinburgh, 
XXVIII, 1877-78, p. 502. 
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fibers were some 4 or 5 inches in n length, of a green- brown color, silky 
luster, and great toughness. These also ran transversely to the walls 
of the vein. The mineral was subsequently shown by Lacroix to be 
monoclinic in erystallization, and hence tremolite, rather than antho- 
phyllite, although the analysis as given! (No. 33) shows it to be very 
low in lime. F. von Sandberger describes” asbestos and epidote, so 
associated as to indicate that they result from the alteration of horn- 
blende and augite, in South Tyrol, in Nassau near Hof, and in Pribram. 

The above enumerated obser ee it will be observed, throw little 
light upon the subject, other than indicating that the mineral is a 
secondary product after augite or hornblende. My own observations 
in the field are limited to three localities, in all of which indications as 
to the secondary nature of the mineral, as well as to the probable efficacy 
of shearing, were unmistakable. These localities are at the well-known 
“Soapstone” quarries of Alberene, in Albemarle County, Virginia, 
and near Alberton, in Howard County, Maryland. 

The “soapstone” at the first-named locality is not a pure steatite, 
but rather an admixture of various alteration products, among which 
a colorless tremolite and light-green tale are most conspicuous. What 
the original rock may have been is not apparent from a study of thin 
sections, but the appearance in the field is such as to suggest it to have 
been a pyroxenite. It occurs in the form cf a broad dike or sheet, 
parallel and dipping with the gneiss (?) in which it is inclosed, and, as 
displayed in the quarry opening, is traversed by numerous irregular 
veins of coarsely crystalline calcite. The rock is very massive, in gen- 
eral appearance eminently suggestive of an eruptive pyroxenite which 
has undergone extensive hy dration and carbonatization, whereby ¢ 
considerable portion of its calcium has separated out in the form of 
calcite. As is almost invariably the case in rocks of this class, the 
mass is traversed by numerous joint planes, some of which are pro- 
nouncedly slickensided. Asbestos, as found, is always along these 
slickensided zones, with fibers parallel to line of movement. The mate- 
rial is, aS a rule, in the form of thin plates or sheets, rarely over 10 mm. 
in thickness, but perhaps several feet in breadth, which bear every 
evidence of compression, accompanied by a Shearing movement whereby 
the material is drawn out into a series of lamin and the lamin 
again into fibers. In one instance the material was fibrous (asbesti- 
form) only where it had been subjected to a sharp crimping process, 
such as would result from the impinging of the end of one block against 
another at a considerable angle, accompanied by a slight lateral move- 
ment. The physical and chemical properties of the fibrous mineral are 
those of true asbestos (Analysis Wee 


mee Bova Bocibes of Banibacen XXV II, 1877-78, p. 531. 

“Neues Jahrb. fiir Min., etc., 1888, I, pt. 3, Dp: 208. 

%A chemical analysis of the stone, by R. F;: Packard, yielded SiO», 39.06 per cent; 
Al,O3, 12.84 per cent; FeO, 12.93 per cent; CaO, 5.98 per cent; MgO, 22.76 per cent; 
ignition, 6.56 per cent. Total, 100.13. All iron caleulated as F eQ. 
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At the second locality above mentioned, the asbestos (fibrous 
anthophyllite, Analysis 9) occurs along a slickensided zone between a 
schistose actinolite rock on the north, and a dark, massive, impure ser- 
pentine on the south. Soil and decomposition products obscure the 
outcrops, so that observations are limited to an abandoned shaft and 
a few shallow prospect holes. The evidences of movement are every- 
where abundant in the form of slickensided, pinched-out masses of 
serpentine, sometimes more or less fibrous. The anthophyllite occurs 
only along the line of disturbance, and in two forms—the one fibrous, 
asbestos-like, and of a white coler; the other also fibrous, but in com- 
pact masses, with sharp cross fracture, so that the material as taken 
out bears a striking resemblance to a fine-grained hard wood, sawed and 
split for the fire. The color of this variety 1s a dull yellowish brown; 
translucent. By beating, it is readily reduced to a fibrous condition, 
though the fibers are brittle. On weathering it appears to undergo a 
spontaneous fibration quite suggestive of the Balta ‘‘amianthus” 
described by Professor Heddle (ante, p. 286). What the origin of this 
serpentinous rock may have been, is not here apparent, but from its 
locality it seems safe to assume it to be an altered form of the gabbros 
or peridotites described by Williams.' This being the case, the closing 
remark made by Dr. Williams in his paper, though referring to a 
different locality, is at least suggestive. He says: ‘“ It seems possible 
that the asbestos deposits of Baltimore County (e. g., like the one near 
Elysville) may likewise be the results of the alteration of original 
pyroxenic masses.” 

Just below the western edge of the lower bridge of the Baltimore and 
Ohio Railroad across the Patapseo, at this same place, is another, the 
third deposit, which has come under the writer’s observation. This, 
though small, offers some interesting distinctive features. 

The rock here is a granular, micaceous, magnesian limestone, oceur- 
ring in narrow beds intercalated in the gneiss, and standing nearly on 
edge, with an approximately east and west strike. As exposed, the 
rock is locally traversed at varying angles across the bedding with 
sharp joint planes, in some eases so fine as to be scarcely distinguish- 
able, the walls being in almost perfect contact, or again separated from 
one another by a slight space, so far as observed never exceeding an 
inch, and usually much less. The walls of these joint planes are ver- 
tically grooved and striated, indicative of a relative movement in this 
direction, which was, however, presumably slight. In nearly every 
case noted, the walls of these joint planes are sporadically coated with 
thin films of a pure white asbestos-like mineral, which fills the entire 
space, and is always arranged with its fibers lying in a direction 
parallel with the striations, or line of movement. Optical examination 
shows the mineral to be orthorhombic. Chemical analysis (No. 40) 
shows it to be a mineral of somewhat anomalous composition, and 


1 Bull. No. 28, U.S. Geol. Survey, 1889, p. 59. 
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needing more study. It is mentioned here only on ‘account of its bear- 
ing upon the subject in hand. 

The writer has elsewhere noted! the efficacy of pressure and shearing 
in the production of fibrous serpentine (as well as calcite). The fibrous 
serpentine used as asbestos occurs, however, under such conditions as 
to preclude any such possibility of origin. As is well known, this 
mineral is found in what are simply cracks rather than true veins, with 
fibers standing at right angles with the walls, and under such conditions 
that any lateral movement on the part of the walls themselves was 
simply impossible. The material is doubtless a reproduction on a large 
scale of the process so frequently seen in thin sections, where olivines 
and other magnesian silicates undergo serpentinization. The remarks 
made here have only a shght bearing upon this mineral. 

Résumé.—The points brought out in this paper and the suggestions 
advanced are (1) that a very considerable proportion of the mineral 
in commercial use, and labeled as asbestos in mineral cabinets, is in 
reality anthophyllite,’ and (2) that the fibrous structure in this case, 
and that of the true asbestos as well, is due, in many instances at 
least, to a process of shearing—is, in fact, an exaggerated form of the 
process of uralitization. The fibers are drawn out along the plane of 
the vertical axis only, the parting or line of separation between 
individual fibers taking place mainly along cleavage lines, each one 
being, therefore, an elongated prism bounded by cleavage faces, but 
with form somewhat compressed or otherwise distorted by pressure. 
The broad faces on the fibers will therefore correspond to the faces of 
the unit prism.’ The fact that the fibers do not in all cases run even 
approximately parallel to the walls of the inclosing rock is not necessa- 
rily opposed to the view. Owing to a lack of homogeneity in a rock 
mass subjected to a compressive force, there may be developed at an 
early stage, a series of short, step-like folds bordering closely upon, or 
perhaps passing into faults, in which the materials forming the yielding 
portion of the mass may be ground to powder, crimped, puckered, or 
even rendered fissile, or fibrous, according to their individual qualities. 
In such cases, the fibers may stand, relative to the inclosing, more 
resisting rock masses, in all positions short of at right angles. 


‘On the Beoeniie of Monnaie. New Toten: Proce. U. S. Nat. eee XI, 1888, p-105. 

2Penfield states (Am. Jour. Sci., XL, Nov., 1890, p. 394), in Sonia of the occurrence 
of anthophyllite, ‘‘Many specimens which may be seen in collections labeled 
anthophyllite will be found, when examined with the microscope, to be fine fibrous or 
radiated varieties of hornblende.” My own observations, as here noted, are quite 
to the contrary, it being much more common to find fibrous anthophyllite labeled 
asbestos than the reverse. 

3 See description of Nahant material, p. 285. 
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If the foregoing is correct, it may seem, on first thought, that we should 
find asbestiform augites, enstatites,! and other members of the pyroxene 
eroup. This does not necessarily follow, since these minerals, as is 
well known, are peculiarly subject to alteration under conditions of 
strain, giving rise to actinolitic, tremolitic, and talcose products. These 
may or may not be asbestiform, according to local conditions. It is my 
present belief that the asbestos form is never a result of original crys- 
tallization, but is always secondary, the original mineral doubtless being 
an orthorhombic or monoclinic pyroxene, or perhaps an amphibole. 
The references made to the works of Blum, Heddle, Sandberger and 
others, in the earlier parts of this paper, seem to point to this conclu- 
sion. It is possible in such cases that the mineral derived from the 
rhombic magnesian pyroxenes may take the form of anthophyllite, and 
those from monoclinic lime-magnesian pyroxenes that of tremolite. 
Such a rule can scarcely be considered as universal, since in many cases 
the mineral undergoes more or less chemical as well as molecular alter- 
ation under these conditions. The absence of appreciable quantities 
of alumina in the asbestos proper is perhaps the strongest argument 
against its derivation from augite or other aluminous pyroxenes, though 
it is doubtless to such an origin that we can trace the uralites from 
Nahant and Malden. 

There is ample field here for further observation, and should this 
paper be effective in causing collectors to note more carefully than 
heretofore, not merely where the mineral occurs, but how it occurs and 
with what associations, it will serve at least one good purpose. 





1 Dana, on p. 389 of his “System of Mineralogy,” latest edition, mentions the possi- 
bility that ‘‘some asbestus may properly belong to the pyroxene group.” It is 
evident that, with the possible exception of the uralites from Malden and Nahant, 
none of the samples examined by the writer can be referred to the monoclinic 
pyroxenes, though on strictly chemical grounds many of those called anthophyllite 
might equally well be called enstatite. 
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PRELIMINARY DESCRIPTION OF SOME NEW BIRDS FROM 
THE GALAPAGOS ARCHIPELAGO. 


By ROBERT RIDGWAY, 


Curator of the Department of Birds. 


DuRInNG the final elaboration of my monograph of the birds of the 
Galapagos Archipelago,' the necessity of again examining some of Dr. 
Baur’s specimens became evident. These were kindly lent me by Dr. 
Baur, and have been most carefully compared. As a result I find 
myself compelled to describe the following as new, it being impossible 
to identify them with any of the forms already named. 


GEOSPIZA PACHYRHYNCHA, new species. 


Specific characters.—Similar to G. strenua, Gould, but bill much thicker 
and broader at the base than in that form, in this respect nearly or quite 
equaling G. magnirostris, Gould. Exposed culmen, plus 0.90 inch; 
depth of bill at base, 0.88; width of mandible at base (across chin), 0.70; 
gonys, 0.40, 
Range.—Galapagos Archipelago (Tower Island, collected by Baur and 
Adams. Type in Dr. Baur’s collection). 


GEOSPIZA FATIGATA, new species. 


Specific characters.—Similar to G. intermedia, Ridgway, of Charles 
Island, but slightly larger, with the bill, legs, and toes decidedly longer. 
Wing, 2.65-2.82 inches; tail, 1.65-1.73; culmen, 0.82-0.89; depth of bill 
at base, 0.40; width of mandible at base (across chin), 0.35-0.39; tarsus, 
0.85-0.90. 

Range.—Galapagus Archipelago (Indefatigable Island, collected by 
Habel, Townsend, Baur and Adams; ?? Chatham Island, collected by 
Townsend). 

Type.—No. 116048, U. S. N. M., male adult, Indefatigable Island, 
April 12, 1888; collected by C. H. Townsend. 





1S$ee Proc. U.S. Nat. Mus., X VII, 1894, p. 357. 
2The measurements here given are taken from a drawing, the specimens having 
been returned to Dr. Baur. 
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The specific name is suggested by the tedious character of the work 
involved in discriminating the forms of this extremely difficult group 
of birds. 


CAMARHYNCHUS BINDLOEI, new species. 


Specific characters.—Similar to OC. habeli, Sclater and Salvin, of Abing- 
don Island, but rather larger, with decidedly larger bill, the latter with 
culmen much less compressed. Adult, male (type): Wing, 2.92 inches; 
tail, 1.82; culmen, 0.68; depth of bill at base, 0.31; gonys, 0.33; width of 
mandible at base, 0.45; tarsus, 0.85; middle toe, 0.60. 

Range.—Galapagos Archipelago (Bindloe Island). 

Type in collection of Dr. G. Baur. 


CAMARHYNCHUS COMPRESSIROSTRIS, new species. 


Specific characters.— Adult male unknown. Adult female similar to 
that of C. psittaculus, Gould, but smaller, with the bill much narrower, 
more compressed, and with straighter culmen; basal width of mandible 
(across chin) less than length of gonys, instead of greater, and basal 
depth of bill less than length of maxilla from nostril. Measurements 
of type: Wing, 2.57 inches; tail defective; culmen, 0.60; basal depth 
of bill, 0.40; gonys, 0.32; basal width of mandible, 0.29; ta:sus, 0.90; 
middle toe, 0.60, 

Range.—Galapagos Archipelago (Jervis Island). 

Type No. 471, collection of Dr. G. Baur, Jervis Island, August 8, 1891, 


CAMARHYNCHUS INCERTUS, new species. 


Specific characters.—(Adult male unknown.) Adult female most 
like that of C. compressirostris, of Jervis Island, but smaller (the bill 
especially), with upper parts brighter olivaceous and under parts 
distinetly yellowish buff. Similar in color to C. salvini, Ridgway,' of 
Chatham Island, but much larger. Measurements of the type: Wing, 
2.50 inches; tail, 1.50; culmen, 0.53; gonys, 0.29; basal width of mandible, 
0.29; tarsus, 0.82; middle toe, 0.57. 

Range.—Galapagos Archipelago (James Island). 

Type No. 521, collection of Dr. G. Baur, James Island, August 13, 1891. 





1Camarhynchus salvini, Ridgway, Proc. U. S. Nat. Mus., XVII, No. 1007, Nov. 15, 
1894, p. 364. 





THE CLASSIFICATION AND GEOGRAPHICAL DISTRIBU- 
TION OF THE PEARLY FRESH-WATER MUSSELS. 


By CHARLES TT. SIMPSON, 
Aid, Department of Mollusks. 


THE NAIADES, or pearly fresh-water mussels, have a universal distribu- 
tion throughout the ponds, lakes, and streams of the world, not only on 
the continents, but on most of the larger and some of the smaller islands. 
Some of the genera have probably extended back with but little change 
to the beginning of Mesozoic or possibly wellinto Paleozoic time; hence 
their study is an extremely interesting one, which may help us in 
obtaining a knowledge of the distribution of other life, and the muta- 
tions of land and sea in time past. 


I. CLASSIFICATION OF THE NAIADES. 


In 1806! and 1812? Lamarck established the family of Nayades, which 
he afterwards changed to Naiades,* and in which he placed two genera, 
Unio and Anodonta. In 1819 he added the genera Hyria and Iridina, 
but placed Castalia wrongly in the family Trigoniacea, an error which 
was rectified by Ferussac in 1822, by Latrielle in 1825, by Blainville in 
the same year, and by Menke in 1828, In 1820 Rafinesque* created the 
family Pediferia for Unio, Anodonta, and several related genera, includ- 
ing Cyclas. 

Blainville in 1825° refused to accept the classification of Lamarck, 
and made a family Submytilacea, with the genera Anodonta, Unio, and 
Cardita, thus returning to the errors of Poli, who in 1795® gave the name 
Limnea to animals inhabiting the shells belonging to the genera Unio, 
Anodonta, and Cardita. . 

The name Unionidz was created in 1828 by Fleming,’ and adopted 
afterwards by Gray,’ Swainson,’ and other modern authors.'° 


1 Philosophie Zoologique, p. 328, 1805. 

? Extrait du Cours de Zool., p. 106, 1812. 

3 Phil. Zoologique, I, p. 318, 1830. 

4 Ann. Génér. Sciences Physiques, p. 290, 1820. 

5 Man. de Malacol. et Conchyliol., p. 537, 1825. 

° Testacea Utriusque Sicilia, II, p. 253, 1795. 

7 Hist. British Animals, p. 408, 1828. 

‘In Turton, A Manual of the Land and Fresh-water Shells, p. 288, 1840. 

° Treatise on Malacology, p. 259, 1840. 

‘\ The names of Lamarck, Rafinesque and Blainville can not be considered, since it 
is arule in nomenclature that a family or subfamily name must be founded on one 
of its principal genera. Hence Unionidw must take precedence. 
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Swainson in 1840! divided the Unionide into five subfamilies, from 
a study of the shell: First, Unionine (Unio, Lamarck; dA?glia, Swain- 
son; Mysca, Turton); Second, Hyriane (Iridea, Swainson; Castalia, 
Lamarck; Hyria, Lamarck; Hyridella, Swainson); Third, Iridinine 
(Tridina, Lamarck; Calliscapha, Swainson; Mycetopus, A. @Orbigny); 
Fourth, Anodontine (subgenera Anodon, Lamarck, ete.); Fifth, Alas- 
modontine (Alasmodon, Say). 

Gray in 1847,’ following the anatomical papers of A. d’Orbigny and 
other authors, proposed to form a new family, Mutelidxe, with the 
genera Mutela, Leila, Pleiodon, and a part of Paxyodon of Schumacher. 
These genera differ from Unio by the presence of two distinct siphons, 
and were separated from the Unionide for that reason. Previously 
Gray, in 1842,° had made a family Mycetopodide for the genus Myce- 
topoda, V’Orbigny, on account of the foot presenting a remarkable con- 
formation. 

The views of Gray have been adopted by many authors, who have 
admitted among the Naiades of Lamarck two or three families; others 
an equal number of subfamilies. Thus H. and A. Adams* admit two 
families: Unionidie (subfamilies Unionine and Mycetopine) and Mute- 
lide. Chenu® enumerates three subfamilies: Unionine, Mycetopine, 
and Iridine; Gill,° three families: Unionidie, Iridinide, and Mycetopo- 
did; Clessin,’ two subfamilies, to which he gave the names generally 
adopted for the families—Unionide and Mutelide; Tryon,’ three fami- 
lies: Unionide, iridinidie, and Mycetopodide; and Fischer,’? two sub- 
families: Unioninz and Muteline. 

-We see, then, that all the authors agree to make two grand divisions 
among the Naiades of Lamarck, based upon the fact of the siphons 
being more or less complete. The other organs of the animals, which 
to a lesser extent serve for purposes of classification, have been exam- 
ined by Troschel!® and characterize the nine genera which are known 
in the family Unionide. The anatomical classification of Agassiz" is 
not applicable to these mollusks in North America. Isaac Lea” at- 
tempted to classify the Unionide by the external characters of the shell, 
the hinge (dorsal border symphynote or non-symphynote), the sculp- 
ture and the form. This classification is, of course, largely artificial, 
1Treatise on Malacology, p. 377, 1840. 

2Proc. Zool. Soc. London, p. 197, 1847. 

2Syn. Brit. Mus., pp. 81, 92, 1842. 

4The Genera of Recent Mollusks, I, p. 505, 1857. 

5Manuel Conchyl. et Paléont. Conch., I, pp. 136, 147, 1862. 

6Arrang. Families of Mollusks, p. 20, 1871. 

7Malakozool. Blatt, XXII, p. 12, 1875. 

8Struc. and Syst. Conch., III, p. 237, 1884. 

®* Manuel de Conchyliol., p. 998. 

10 Wiegmann’s Archiv, XII, 1847. 

11In W. Stimpson, The Shells of New England, 1851. See also Archiv fiir Naturg., 
1852, p. 41. 

2 A Synopsis of the Family Unionide, pp. xxiv, xxv, 1870, and in earlier editions. 
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since it brings together many unrelated species and widely separates 
others that have strong affinities. In justice to Dr. Lea it should be 
said that he regarded it as merely a temporary expedient, to be super- 
seded by a more natural method when a better knowledge of the soft 
parts could be obtained. 

H. von Ihering has recently proposed a new classification’ of the 
Naiades, taking the form of their larvie asa distinctive character. While 
the species of Europe and North America have a larva (Glochidium) 
furnished with a bivalve shell, which can completely inclose it, a cer- 
tain number of forms of South America pass through a peculiar stage, 
named Lasidium by v. Ihering, in which the larva is formed of three 
segments, carrying only a small single shell on the middle part. The 
same stage is probably passed through by the young of several Afri- 
can genera. In consequence he divides the Naiades into two famt- 
lies—the Mutelidee (genera Leila, Gray; Fossula, Lea; Mycetopus, A. 
WOrbigny; Glabaris, Gray; Aplodon, Spix; Plagiodon, Lea; Solenaia, 
Conrad; Mutela, Scopoli; Tridina, Lamarck; Spatha, Lea) and the 
Unionide (genera Hyria, Lamarck; Castalia, Lamarck; ¢ lastalina, V. 
Ihering; Unio, Philipsson; Margaritana, Schumacher ; Cristaria, Sehu- 
macher; Pseudodon, Gould, and Anodonta, Lamarck). 

The foregoing sketch of the classification of the Naiades is taken in 
part from the admirable work of Fischer and Crosse on Mexican and 
Central American mollusks.” 

In the present state of our limited, and in some cases total lack of 
knowledge of the anatomy of severalof the genera of Naiades, any classi- 
fication must be more or less tentative. The division of these mollusks 
by most authors into two families, Unionidie and Mutelid, or two sub- 
families, Unioninz and Muteline, founded upon the incompleteness or 
completeness of the development of siphons, can not stand. This has 
been shown by the researches of Lea and @’Orbigny into the anatomy 
of Glabaris many years ago; for while some species of this genus have 
the mantle closed posteriorly so as to form siphons, in others, which are 
evidently closely related, the mantle is free. More recently v. Ihering 
has shown? that a given species of his genus Castalina may have an 
animal which has the two siphons completely developed, thus placing 
it with the Mutelide, or it may be that of a perfect Unio, having no 
siphons at all, thus belonging with the Unionidee. The same thing is 
true to some extent in the well-known genus Castalia, and it is quite 
probable that this character will be found to vary in other genera of 
Naiades. 

So far as conchological characters are concerned, Castalia (and with 
it Castalina, which has been separated from it) and Hyria, though 
hitherto placed with the Mutelidie, are evidently members of the 





\ Archiv fiir Naturgeschichte, p. 52, 1893. 

2Mission Scientifique au Mexique et dans VAmerique Centrale, 7th part, II, p. 505, 
1894. 

3 Zeol. Anzeiger, Nos. 380 and 381, 1891-92, pp. 1-14. 
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Unionide.! The Castalias, Castalinas and Hyrias have the radial beak 
sculpture which is found on every species of South American Unio, but 
on none of the other Naiades. The hinge teeth consist of cardinals 
and laterals, the former being more divided than is usual in Unio, 
though there are some species in the latter genus which have the car- 
dinals separated into several parts. The laterals are Unionoid, but are 
more or less vertically striated in Castalia and Castalina, and some- 
times, to a certain extent, in Hyria. This latter character, however, is 
not generic or even specific. The hinge teeth in the bivalves were 
undoubtedly developed in order to lock the valves of such species as 
were subject to shock, and prevent them from being twisted out of 
place. I believe it will be found that in most, if not all cases where they 
are needed, the shell never opens so far but what they lock one valve with 
the other. The mantle is carried as a thin, tough, elastic sheet between 
the hinge plates and over the teeth in the Naiades, and it will be 
readily seen that any unusual roughening, such as the development of 
granules or vertical striation, would render them much less liable to 
slip than if they were smooth. Hence, in many solid-shelled Unionids, 
especially in elongated species, the character of vertical teeth stria- 
tion will be found. It is especially developed in many of the heavy Chi- 
nese Unios, and I have noticed it in Unio parallelopipedon of South 
America, in Unio shepardianus, ligamentinus, crassus, luteolus, anodon- 
toides, and others, of the United States.’ 

Unio kraussi, Lea, of Surinam, of which the type is in the National 
Museum (No. 84379), seems to stand about midway, conchologically, 
between Unio and Castalia, but in a different direction from Castalina. 
It has the strong radial beak sculpture of Castalia, especially near the 
posterior ridge, where it extends more than one-third of the distance 
from the beaks to the periphery. It is much inflated, and has a form 
more circular than that of Castalia, a brown epidermis and strong con- 
centric sculpture. The teeth stand about midway between those of 


‘Thering believes that Hyria wiil be found to vary in the character of its mantle 
openings in the same way that Castalina and Castalia do. (Zool. Anzeiger, Nos. 380 
and 381, 1891-92, p. 5.) 

2The characters of the teeth of the four genera Unio, Hyria, Castalia and Castalina, 
are veryvariable. Unio charruanus, d’Orbigny, has about 4 strong cardinals and sey- 
eral minor teeth in each valve, besides the ordinary laterals, which, with quite a 
number of not closely related species from Brazil, show traces of vertical striation. 
Unio acutirostris, Lea, from southern South America, has about 12 denticles in the 
cardinal area of each valve. In the younger shells there are usually the ordinary 
compressed cardinals, one in the left valve and two in theright, and as the specimens 
become adult they split up and assume a very different appearance. Unio pata- 
gonicus, d’Orbigny, shows this transition finely. In Unio gibbosus, Barnes, of the 
United States, the laterals are quite often somewhat vertically striated, and some- 
times have oblique strie pointing anteriorly or posteriorly. Specimens of Castalina 
martensi, v. Ihering, in the National Museum (No. 125736), plainly show both vertical 
and oblique strie on the laterals in the same hinge, the oblique lines being finer 
and partly laid over the vertical ridges. 
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Unio and Castalia, the cardinals being somewhat elongated and broken; 
and these, with the laterals, are more or less corrugated, and show traces 
of vertical striation. It was named Castalia sulcata by Krauss, but 
was placed in Unio by Lea, and as its specific name was preoccupied in 
the latter genus, he changed it to kraussi. 

Castalia duprei, Lea, shows characters in the teeth which approach 
Hyria. Itisasmooth, light yellowish green shell of thin texture, trian- 
gular in outline, and much inflated, with an excessively high, sharp 
keel running from the beaks to the posterior basal margin. The eardi- 
nals are much elongated and sometimes broken, as in Hyria. The 
arch of the hinge plate under the beaks is high and sharp. There is no 
radiating sculpture, and there appears to be none of any kind on the 
beaks. I agree with von Ihering that this should quite probably be 
placed in a new genus. 

Hyria, on the other hand, seems to be equally connected with Unio. 
In U. stevensi, Lea, from northern South America, the form, sculpture, 
and external appearance are decidedly like that of Hyria corrugata, it 
being furnished with quite a distinct anterior dorsal wing and a slight 
hint at one posteriorly. This species of Hyria is sometimes destitute 
of a wing behind, and this part of the shell occasionally ends in asome- 
what obtuse angle. The hinge teeth of Unio stevensi partake, to some 
extent, of the characters of both genera, though they are more Union- 
oid than Hyrioid. The species should probably, however, be placed in 
Alyria. 

Unio ortoni, Lea, of which the type—a single left valve, and the 
only specimen I have seen—is in the Museum collection (No. 25430, 
U.S. N. M.), approaches the form of Unio somewhat, but its sculpture 
is very much like that of Hyria, and its cardinals are multifid. It is 
very doubtful which genus should receive it, and it quite probably 
should have a new generic name. 

I think there can be little doubt that the relation between these four 
genera, Unio, Hyria, Castalia and Castalina, is a close one anatomically 
and conchologically, and that they must all be placed in one family in 
any natural arrangement. Yet in a classification based upon the devel- 
opment or want of development of the siphons, the former has been made 
the type of one family, the Unionide, and the other three have been 
placed in another, the Mutelide. Glabaris, which, as l have shown, 
may have either perfect siphons or an open mantle, has generally been 
placed in the genus Anodonta, in the Unionidie, though some authors 
give it a place in the other family. Mycetopus, which has an open 
mantle, has generally been put in the Unionidw, but it is, as I expect 
to show farther on, more likely a member of the Mutelide. 

So far as I am aware, nothing is known of the larval state of any 
of the African Naiades, so that the character of the embryo, on which 
von Ihering bases his classification, can not yet be used in determining 
the relationships of the peculiarly African genera. 
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Genus UNIO, Retzius. 

It seems to be impossible to ascertain with certainty who is the 
author of this genus. In 1788 Laurentius Miinter Philipsson described 
it in athesis delivered under the presidency of his master, Retzius.! 
at the University of Lund, in Sweden, at a public examination fora 
doctor’s degree. Whether Philipsson or Retzius should be credited 
with the genus can not be positively known, as it is believed by some 
that the master was the author of the dissertation, which the student 
merely defended. Jam inclined to take this view of the matter, for the 
reason that Retzius was an author of repute, while it is not known that 
Philipsson ever gave any attention to natural history or was the author 
of any genera or species before or since. There was no special desig- 
nation of any type, but the species were mentioned in the following 
order: Unio margaritiferus, U. crassus, U. tumidus, U. pictorum, U. ovalis, 
and U. corrugatus. 

We can not consider the genus Margaritana, founded on the absence 
of lateral teeth, a valid one, because the first species which is mentioned 
in this list is the type of the genus Unio (and also of Margaritana, 
founded many years later), and this is placed by itself in a section 
which is designated as lacking lamellar teeth,’ while the other five spe- 
cies are put in a second section, characterized by lateral teeth. There- 
fore, in case of a generic separation, founded on the presence or absence 
of lamellar teeth, the species wanting them would have to be placed in 
the genus Unio, and another name given to the forms having both sets 
of teeth. But, as I shall show farther on—I think satisfactorily—that 
the different species usually placed in Margaritana are merely Unios 
with ordinarily imperfect teeth, we can use Retzius’ generic name to 
include all the forms that are commonly placed in the two genera. 

The genus Unio is by far the most numerous in species, and is the 
most widely distributed of any of the Naiades, as well as the most 
variable in its characters. It is found in the fresh waters of all the 
continents, especially in the rivers and streams, while the nearly related 
Anodonta is more commonly an inhabitant of lakes and ponds. 

In the East Indian Archipelago it is met with in perhaps all the larger 
islands, extending east into the Solomon group; it is abundant in Aus- 
tralia, New Zealand, Tasmania, the Philippines and Japan. It is 
found in Ceylon, Madagascar, the British Isles, and in Cuba. The only 
considerable continental areas in which it is believed not to occur are 
that part of North America lying south of the fortieth parallel of north 
latitude, having a drainage into the Pacific; the extreme arctic regions, 
and a considerable area of the Sahara and Gobi deserts. 





‘Dissertatio historico-naturalis, sistens nova testaceorum genera, p. 16. The fol- 
lowing is the original diagnosis: ‘‘ Unio.—Animal ascidia. Testa bivalvis, «equi- 
valvis, «quilatera.—Cardo. Dens ani in valyula dextra solidus, subintrusus, in 
sinistra duplex; omnes crenulati. In plurimus dens vulve longitudinalis lamel- 
laris intra sinistre valvule bilamellarem. 

2 Dente vulvie nullo, sed margo horizoutalis. 
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On account of the great variability of characters of the shell and 
animal of many of the different species, a number of conchologists, among 
whom are Rafinesque,! Swainson,’ Agassiz® and others, have attempted 
to divide the genus into other genera and subgenera. These groups 
are, I believe, unworthy of any scientific standing on account of the 
absolute blending of conchological characters in many cases and the 
great variability of the soft parts. 

Ihering has stated‘ that the South American Unios, so far as his 
knowledge goes, develop the embryos in the inner branchie and not in 
the outer. Sutor has examined a munber of the New Zealand Unios in 
order to determine whether they were closely related anatomically to 
those of South America, and he states® that he found nearly all the 
embryos in the inner branchize. Conchologically there is a very close 
relation between the Unios of New Zealand, Australia, Tasmania and 
South America, and there can be little doubt that the species throughout 
have this anatomical peculiarity. In addition to this, the embryos of the 
austral species seem to be mostly destitute of hooks, and von Ihering 
believes that they do not pass a part of their larval stage encysted on 
the fins and gills of fishes, as do many of those of the northern hemi- 
sphere.® 

On the other hand, the Unios of the northern hemisphere, so far as is 
known, bear their embryos in the outer gills, and a considerable pro- 
portion of them have hooks. Lea found these appendages in a large 
number of embryos of Unios and Anodontas, but absent in others. In 
those of U.luteolus he found no hooks, but the nearly related U. radiatus 
was furnished with four small ones, while in some specimens of Ano- 
donta ovata, Lea, they were present and in others absent.’ 

It is possible that hooks may be in some cases developed on the 
embryo at one stage of its existence, and become broken off or obsolete 
at another, as Lea found some examples in which they were imperfectly 
developed. Some of the species of Europe have been actually observed 
attached to the gills and fins of fishes by these hooks, and it is quite 
probable that many of those of North America have similar habits- 
During this period of attachment, which occupies two months or more, 
the larvie become encysted, and the organs develop, though the shell 
does not increase greatly in size 

So far as I know, all the Unios of South America, south of the Isth- 


‘Mon. des Coq. Biv. Fluv. de la Riv. Ohio, 1820. Ann. Gén. des Sci. Phys., Brux., 
p. 291. 

2A Treatise on Malacology, 1840, p. 266. 

8 Archiv fiir Nat., 1852, p. 42. 

‘New Zealand Journal of Science, I, No. 4 (n. s.), p. 152, 1891. 

5New Zealand Journal of Science, I, No. 6 (n. 8.), p- 250, 1891. 

‘Lea found hooks on the embryos of Unio peculiaris and U. firmus, two well- 
known South American species. (Obs., XI, pp. 26,28.) He also states that Unio mul- 
tiplicatus, Lea, U. rubiginosus, Lea, U. kleinianus, Lea, and U. subrotundus, Lea, bear 
the embryos in all four leaves of the branchice. 

7 Obs. on the Genus Unio, VI, p. 49, X, p. 89. 
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mus of Panama, have radial beak sculpture, which sometimes extends 
well over the body of the shell. I know of no others having this char- 
acter except Unio rotundatus, Lamarck, of Texas and Louisiana, which 
occasionally exhibits this peculiarity in a slight degree, and which, 
singularly enough, by its form resembles many of those of South Amer- 
ica. The Unios of New Zealand and Australia have, so far as I have 
been able to observe, curved or imperfectly radial beak sculpture, 
approaching somewhat that of several of the species of South America. 
Nearly all the austral forms (excepting those of Africa) have peculiarly 
compressed cardinal teeth, there being a single one in the right and 
two in the left valve, sometimes slightly multifid, and between those 
of the latter valve there is a parallel-sided pit, into which the cardinal 
of the right valve fits. 

I believe that these characters of the shell and embryo, which seem 
to be reasonably constant, will justify the separation of the Unios of 
South America, Australia, New Zealand and Tasmania into a subgenus, 
for which may be used the name Diplodon, applied by Spix to Unio 
ellipticus and U. rotundus of Brazil.' There can be but little doubt 
that these belong to a different and perhaps older phylum than the 
species of Europe, Asia, Africa and North America.’ 

The writer has proposed for the American species* a subdivision into 
groups, which should contain species evidently allied by conchological, 
anatomical and embryological characters. Each group he proposed to 
call after some widely distributed, abundant and characteristic species 
belonging to it. Thus an assemblage of solid, oval forms with radiating 
stripes, common in the Mississippi Valley, is fairly typified by the well- 
known Unio ligamentinus of Lamarck; another of large, rather light, 
inflated forms from the same region, is represented by U. ventricosus, 
Barnes; a third, consisting of compressed, rhomboid species of the 
Atlantic drainage, by U. complanatus; and to speak of these different 
divisions as the group of Unio ligamentinus, U. occidens, or U. compla- 
natus group, at once conveys to the mind of the merest novice just what 
is meant. 

The arrangement is not at all a new one, having been used more or 
less by Lea, Lewis, Call, Marsh, and other conchologists. Recently 
Fischer and Crosse‘ in monographing the Mexican and Central Ameri- 
can Anodontas and Unios, group them in the same way, but apply spe- 
cial names to the sections. It seems to me that such names merely 
tend to cumber the literature, and uselessly add to the labor of the 
conchologist in committing them to memory. 

In arranging the Naiades of the National Museum, I have become 
convinced that this system of grouping, as I have outlined it, is practi- 





1Test, Fluv. Bras., p. 33, 1827. 

?Lea believed that a natural classification would be founded on the development 
of the embryos in the internal or external branchiae. 

3’Proc. U.S. Nat. Mus., XV, 1892, p. 405, and Amer. Nat., XX VII, No. 316, p. 353. 

*Miss. Sci. aux Mex. dans |’Am. Cent., 7th part, I, pp. 517, 555, 1894. 
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cal, and may be applied to every genus, and that we may thus refer to 
certain species as belonging to the group of Unio littoralis, the group 
of Anodonta cygnea, the group of Spatha rubens, and the like. 

In 1817 Schumacher’ subdivided Unio, and established the genus Mar- 
garitana for the U. (Mya) margaritiferus of Linneus, on account of the 
fact that it lacked the lateral teeth of the other species. Since that 
time a number of North American forms have been added to this genus, 
which has been quite generally accepted as such by modern authors, 
among whom is Tryon; and asa subgenus by Lea*® and Fischer. * 

After a good deal of study of the animal and shell, I am forced to the 
belief that the different Margaritanas are merely a number of generally 
not at all closely related species of Unios, in which the lateral teeth— 
perhaps from various causes to be mentioned hereafter—have become 
either more or less blurred or depauperated. Some of these, by the 
characters of the shell and soft parts, evidently group with species of 
Unios in which the teeth are nearly or quite perfect. In such species 
as Margaritana rugosa, Barnes, M. confragosa, Say, M. complanata, 
Barnes, and MM. calceola, Lea, there are almost always more or less 
perfectly developed laterals which look as though they were diseased, 
and have a blurred appearance, the normally single or double lamelle 
being divided into several irregularly developed, elongated ridges. 
Nearly all the species occasionally have as perfect teeth as any Unio. 
The National Museum possesses a series of young shells of I. margari- 
tifera (No. 60878) from the State of “Vashington, in which most of the 
specimens have fairly good laterals, and another specimen (No. 86286, 
U.S. N.M.) in the Lea collection from Massachusetts has cardinals 
and laterals as perfect as those of any Unio. The same is true of 
many specimens of this species from Europe and northern Asia. The 
group which this species typifies is a remarkable one, not only because 
it shows great variation in the development of the hinge teeth, but for 
its wide and somewhat peculiar geographical distribution. I place in 
it the following species, beginning with those which have the laterals 
least developed and proceeding to forms in which they are perfect: 





UNIO MARGARITIFERUS, Linnezus. 


All Europe; all northern Asia, including Japan; northwestern North 
America south to latitude 40° north; Upper Missouri River; Canada 
and eastern United States south to latitude 40° north, in streams 
draining into the Atlantic. Cardinals sometimes stump-like and 
imperfect; iaterals generally wanting. 

' Essai dun nouveau syst. des habit. des vers testacés, p. 137, 1817. 
* Structural and Systematic Conchology, p. 240. 
5 Synopsis of the Unionidie, p. 67 et seq. 
4Manuel de Conchyliologie, p. 1001. 
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UNIO MONODONTUS, Say. 


Central part of the Mississippi Valley. The teeth are very variable. 
Cardinals usually quite imperfect, or even rudimentary, though some- 
times well developed. Laterals present or absent, and showing every 
possible degree of development. On account of this great variation 
the species has been placed about as often in Unio as Margaritana. 


UNIO DECUMBENS, Lea. 


Northern Alabama and possibly adjoining States. Shell somewhat 
resembling U’. monodontus, but shorter, wider, and with rather better 
developed teeth. 


UNIO HEMBELI, Conrad. 


Louisiana. Very closely resembles Unio margaritiferus, but is ocea- 
sionally slightly plicate on the posterior slope. The hinge is very much 
like that of the latter species, but in all the specimens I have seen the 
somewhat feeble laterals are always present. 


UNIO LAOSENSIS, Lea. 


Southeastern Asia. A somewhat smaller species than U. margarit- 
iferus, but closely resembling it. The teeth are generally quite well 
developed. 

UNIO CRASSUS, Retzius. 


Southern Europe. A large, very heavy species, often becoming 
arcuate when old, with very strong, well-developed cardinals and 
laterals. 

Conchologically and anatomically, so far as is known, the above 
species form a very natural group. All the shells are elongated, 
rounded before and behind; arcuate when old, without angles or 
sculpture, except in the case of U. hembeli; with uniform, rayless, thick, 
dark epidermis; a curved hinge line, and a hinge plate which is nar- 
rowed and rounded just back of the cardinals. 

The fact of the presence or absence of lateral or cardinal teeth in 
certain of the Naiades can not be taken as a proof of generic distine- 
tion. In Java, the Philippines, and perhaps certain other islands of 
the East Indian Archipelago, there is found a group of Naiades having 
moderate sized, thin shells, of a peculiar lurid purplish or reddish tex- 
ture, in which the prismatic layer forms a rather wide border.! 

These species, all of which have greatly compressed teeth, exhibit the 
most remarkable variation in the degree of their development. Some 
of them have perfect cardinals and laterals, others to the naked eye 
are destitute of either, but with a glass show traces of one or both, and 


'The group is typified by Unio bengalensis, Lea, but it is doubtful whether any of 
the species are found on the continent. According to Hanley and Theobald (Conch. 
Indica, p. 62), U. bengalensis does not come from India, but from the Philippines. 
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these edentulous forms have been generally called Anodontas. But it 
often happens that in a lot of individuals of a single species taken from 
one locality, there will be found every variation from perfect teeth to 
the merest vestiges. For this reason, and on account of the fact that 
most of the shells of the group have beautiful, delicate, chevron-shaped 
beak sculpture, which often extends well on to the body of the shell, of 
a form quite characteristic of many Oriental Unios, I have no doubt, 
although we know nothing of the soft parts of the members of this 
group, that they must be placed with Unio. Some of the Margaritanas 
evidently belong with well-known groups of Unios. Inthe group of U. 
margaritiferus, | have given examples. Margaritana rugosa, Barnes, 
sometimes approaches so closely in external appearance to Unio pressus, 
Lea, that one is labeled with the name of the other by competent stu- 
dents. It has the same compressed, elongate-rhomboid form, and both 
are rayed alike; the only essential difference in appearance being that 
the former is usually somewhat corrugated on the posterior slope, while 
the latter is without sculpture. Immediately under the beak in the 
right valve in either species, the hinge plate is almost or entirely eut 
away. Just before this is a single cardinal, usually somewhat com- 
‘pressed, and on the posterior part of the hinge plate is a more or less 
perfectly developed lateral. It is usually considerably blurred, even in 
the Unio. 

In the left valve there is a triangular, compressed tooth directly 
opposite the missing portion of the hinge plate in the left valve, which 
_ is generally curved backward, and fits into the gap almost perfectly. 
Just before this is a slightly developed, compressed cardinal, and 
behind it in the Unio two not very perfect, elongated laterals. In the 
Margaritana the laterals of the left valve are generally blurred; some- 
times in old shells they are shown as a sort of rounded ridge, but 
frequently they run more or less diagonally across the hinge plate and 
point downward posteriorly, as they do in other species of the genus. 

In a specimen of Unio pressus before me, from White River, Indiana, 
the same direction is taken by the laterals of the left vaive; the lower 
one running out and ending at the ventral edge of the plate, attaining 
only a little more than half the length of -the other. In rare instances 
the laterals of the Margaritana are nearly perfect, and those of the Unio 
quite blurred. The sculpture of the beaks in both species is much 
alike, that of the Unio being finer. In both, it has a tendency to fall in 
two loops from points on either side of the beaks. The soft parts of 
these species are singularly alike. 


Proc. N. M. 95——2 
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COMPARISON OF DESCRIPTIONS OF UNIO PRESSUS AND MARGARITANA RUGOSA. 


Unio pressus, LEA. 


Branchie large, rounded below, free 
nearly the whole length of the abdom- 
inal sac. 

Palpi small, subangular, united half- 
way down the posterior edges. 

Mantle thin, slightly thickened on the 
margins. 


Branchial opening large, blackish on 
the edge, and with numerous papille. 

Anal opening rather small, blackish, 
and without papillee. 

Superanal opening rather large, united 
for some distance below, blackish on the 
edges. 

Color of the mass, dirty white. 


Margaritana rugosa, BARNES. 


Branchie very large, rounded below, 
the inner ones much the larger, free the 
whole length of the abdominal sac. 

Palpi rather small, subangular, united 
nearly halfway down the posterior edges. 

Mantle rather thin, much thicker on 
the margins, blackish on posterior, basal 
edge. 

Branchial opening rather large, with 
small- brown papille. 

Anal opening rather large, without 


papille. 


Superanal opening very large, with a 
dark brown line within, united below. 


Color of the mass, salmon. 


Embryonic shell subtriangular, light | 
brown; with hooks. 


Embryonic shell triangular, brown; 
with hooks. 





In Margaritana complanata, Barnes, which has a beak sculpture 
quite like that of Unio pressus, but coarser, a similar arrangement of 
teeth is seen, though the shell is heavier, more rounded, and the hinge 
plate is broader. In many specimens the hinge of the right valve is 
completely cut away at the beaks, and the cavity is filled by a corre- 
sponding tooth in the left valve. Unio charlottensis, Lea, from North 
Carolina, an undoubted member of this group, has a form approach- - 
ing that of Margaritana complanata, but it is rather more elongated. 

Margaritana holstonia sometimes exhibits laterals, and in general 
form, size and texture so closely resembles some of the species of the 
group of Unio nashvillensis, that even Dr. Lea occasionally labeled them 
wrongly. MM. confragosa, Say, resembles no other Margaritana at all, 
but approaches more nearly in form to the Unios of the Lachrymosus 
group, and the animal is remarkably close to those of that assemblage. 
Unio biesianus, Hende, of China, has the same kind of blurred laterals 
as the American Margaritanas, but it appears from conchological char- 
acters to be a member of the group of Unios typified by U. sinensis, 
Lea. I have dwelt at length on this part of the subject because the 
partial or total want of lateral teeth in the species of Margaritana is a 
very curious feature. I can only believe that they are all true Unios 
whose teeth have been modified or injured by conditions of water, food, 
bottom, or some other element of environment. In some of them, where 
the laterals have merely become obsolete, such as those of the Margarit- 
ifera group, I think the explanation is easy. J. monodonta and hildreth- 
jana are found in running water under stones, buried slightly in the mud, 
and U.hembeli lives in the nearly stagnant bayous of Louisiana, so that 
a strong, toothed hinge is not required to hold the valves in place. The 
heavy-shelled species that live in running water have blurred laterals 
which appear as if diseased, and it seems not improbable that they may 








1895. PROCEEDINGS OF THE NATIONAL MUSEUM. 307 


have been subjected to injurious influences in the matter of food, dele- 
terious water, or the like, until these characters have become more or 
less fixed. In every group of Unios to which these Margaritanas seem 
to belong, there are species in which the lateral teeth are more or less 
imperfect, which seems to show that they have been somewhat suscep- 
tible to these injurious influences. 

In view of the facts I have presented, and many others that might be 
brought forward, I am forced to the conclusion that the so-called genus 
Margaritana consists of a number of species of Unios with depauperate 
cardinal or lateral teeth, or both, and that they will have to be placed 
in the genus Unio. 

In southeastern Asia and some of the islands of the Kast Indian 
Archipelago there is apeculiar group of Naiades with greatly compressed, 
somewhat elongated shells, having slightly concentric sculpture, the 
Species of which are almost or quite destitute of teeth, and have won- 
derfully brilliant, silvery, soft-tinted nacre. This group consists of 
probably but two or three species, though they have received a large 
number of names, and is fairly typified by a form which Deshayes and 
Julien called Anodonta sempervivens. Nearly all the specimens of the 
different species show, when examined with a glass, long, delicate, 
rudimentary laterals, and often vestiges of cardinals in the shape of a 
smooth, compressed elevation. One of these Lea named Monocondylwa 
compressa. They do not in any way approach any Anodonta I know of, 
though most of the so-called species have been placed in that genus. 
Deshayes and Julien! state that the animal is pure, milky white, but 
that they ‘‘cannot give a detailed description of it, though it resembles 
in its characters generally that of the species (of Anodonta) common 
in streams and ponds.” They appear to be most nearly related to 
Unio semialatus, Deshayes, and others of the Marginalis group. 

Rochebrune in 1882? gave the generic name Harmandia to Unio som- 
boriensis, Rochebrune. It is merely a peculiar Unio, having the surface 
covered with somewhat radiating, sometimes slightly zigzag ribs, those of 
the posteriorrunning nearly horizontal, the remainder moreor less radiant 
from the umbonal region. Near the center of the disk, two or three of 
these irregular ribs before, and as many behind, curve toward each other 
and join, somewhat after the manner of several South American species. 
Sculpture approaching this, but not so strongly developed, is often found 
in U. ceruleus and other Indian Unios. The laterals are double in each 

valve, and a small, thin lamella curves upward from the upper lateral 

near its posterior end. A vestige of this third, upper, curving tooth is 
found in U. fluctiger, Lea, said to come from Guiana, but undoubtedly 
an Hast Indian species, and the same character is found in U. crispatus 
ot Gould. 





1Mollusques Nouveaux du Cambodge. Nouv. Arch. du Muséum, Bull. IX, pp. 122, 
123. 
2 Bull. Soc. Philom. (7), VI, pp. 45, 46, pl. 1, 1882. 


308 THE PEARLY FRESH-WATER MUSSELS—SIMPSON. vot. xvi. 


Grandidieria, Bourguignat, erected by that author into a genus, and 
placed by him in the family Corbiculidie,' is merely a section of small, 
rather solid, inflated Central African Unios, often having compressed, 
reflected, dentate cardinal teeth, much like those of Unio parvus and 
its allies of the United States. In 1888 Bourguignat claimed to know 
twenty-five species of this genus in Lake Tanganyika, and believed 
that if its waters were to be fully explored the number would be 
increased to one hundred. No further comment is needed on the work 
of the great master of the new school of French conchologists. 

Pharaonia, Bourguignat,’ is another of this author’s African genera, 
which includes a few thin-shelled Unios, with compressed, elongated 
cardinals and laterals. 

Reneus, Jousseaume,’ is still another so-called genus, consisting of a 
few small, thin-shelled, concentrically-striated tropical African Unios. 

Microdontia, Tapperone Canefri,* was established for Unio anodonti- 
formis, Tapperone Canefri, from the Fly River, New Guinea, and is 
probably only a section of Unio. The very brief Latin description is 
wholly inadequate for its proper determination. 

The characters of the shell and soft parts of the genus Unio may be 
summed up as follows: 

Shell variable in form, usually equivalve and inequilateral, rounded, 
elongated, angular or symphynote; with tubercular, zigzag, or con- 
centric sculpture; beaks variously sculptured or smooth, and oceasion- 
ally showing vestiges of a glochidium; epidermis thick, hinge line 
ineurved in front of the beaks; hinge having normally one cardinal and 
one lateral tooth in the right valve, and two cardinals and two laterals 
in the left, or they may be almost wholly lacking or greatly varied in 
arrangement: pallial line entire; interior nacreous. Animal dicecious; 
mantle open; branchial opening oblong, fringed with numerous papille; 
anal opening with or without papille, usually separated from the 
superanal opening; labial palpi generally wider than long, with free 
points, more or less united posteriorly; branchiw large, the embryos 
being borne in the outer or inner pair, or rarely in all four of them. 





Genus BURTONIA, Bourguignat.® 


I am inclined to believe that the species of this genus, of whose 
anatomy nothing whatever is known, are merely peculiar, compressed, 
somewhat symphynote Unios. In such species as I have been able to 
examine, there are vestiges of cardinal and lateral teeth; the anterior 
cicatrices are united, and the nacre is of a peculiarly rich, usually red- 
dish tint. 





1 Bull. Soc. Malac. France, II, pp. i-12, 1885. 

2 Bull. Soe. Zool. France, XI, pp. 471-502, pl. x11-x1v, 1894. 
3 Bull. Soc. Zool. France, XI, pp. 481, 482, pl. xu, fig. 4, 1894. 
+Ann. Mus. Genova, XIV, p. 229, pl. x1, figs. 3-5, 1883. 

5 Moll. Fluv. Nyanza, pp. 20-23, 1883. 





1895. PROCEEDINGS OF THE NATIONAL MUSEUM. 


309 


From the region of the beaks in the interior, there springs a series 
of slight, radiating, irregular ridges, and between the outer ends of 
these are three curious dorsal cicatrices. These are like the posterior 
cicatrices of an ordinary Unio, being rounded or semicirewar, and not 
impressed. The posterior muscle scars are very indistinct. 

The beaks are sculptured with somewhat scattered nodules, which 
are seen very plainly in B. tanganyicensis, Smith, but not so clearly in 
B. elongata, Bourguignat. Two specimens of the latter in the National 
Museum collection (No. 127190), seem to show the remains of a glo- 
chidium quite distinctly; and this character, the beak sculpture, and 
the rudimentary cardinal and lateral teeth, induce me to place the 
group in the Unionid instead of the Mutelid, to which it has been 
assigned. The shells frequently have the posterior end, turned to the 
left or right like those of Tellina. 


Genus ANODONTA, (Bruguiére em.) Lamarek.! 


In 1792 Bruguiere” applied the name Anodontites to certain edentu- 
lous mollusks, properly describing the genus, mentioning Mytilus cyg- 
neus and M. anatinus of Linnzeus, as belonging to it, and describing a 
new species, A. crispata of Guiana, which is now believed to have no 
generic relation to either of the other species. In 1797 he figured, with- 
out text, a large number of species.’ This generic name was adopted 
by Cuvier, Poiret, Deshayes and others. 

In 1799 Lamarck changed the name to Anodonta,’ describing the 
genus, and citing A. cygnea, Linneus, as the type. In 1805 Roissy ® 
explained that the genus was due to Bruguicre, but that Lamarck 
changed the termination, because in the nomenclature as then regu- 
lated, the termination ites indicated that the genus included only extinct 
species. Dr. Dall has worked out the above puzzling synonymy with 
a great deal of care, and believes that under the rules of nomenclature 
23 they then existed Lamarck was justified in making the change in 
termination—that Anodonta is synonymous with Anodontites, and that 
the former should be retained. ; 

The Anodontites crispata of Bruguiére, from northern South America, 
is fairly typical of a large group of the genus Glabaris of Gray, which 
is now placed by v. Ihering and others in the family Mutelide. 

The genus Anodonta, as now restricted, consists of Naiades with gen- 
erally thin, inflated shells, for the most part without sharp angles, and 
free from sculpture except on the region of the beaks. The hinge line 
is a regular curve and is not indented in front of the beaks as is that 
of Unio, and this seems to be about the best distinguishing character 





1 Prodrome Class. Coq., p. 87, 1799. 
2 Journ. Hist. Nat., I, p. 131, 1792. 
3Encycl. Meth., pls. 201-205, 1797. 
4Prodrome Class. Coq., p. 87, 1799. 
5 Hist. Nat. Moll., VI, p. 312, 1805. 
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between the two genera. The hinge is either destitute of teeth or 
exhibits them only in a rudimentary condition, and the nacre is less 
brilliant, as a rule, than it is in the Unios. Anodonta implicata, Say, 
and A. fenoulli, Heude, are greatly thickened usually in the anterior 
region, often becoming as solid as some of the heavier Unios. A. angu- 
lata, Lea, is also quite a solid shell, and is generally strongly inflated 
and sharply angled on the posterior slope. According to Hemphill,! it 
was found in hard, clayey gravel, in the Snake River, burrowing so that 
only the solid, angled posterior end came to a level with the surface. 
This is no doubt a modification of the shell in order to enable it to 
resist the shock of the currents, as specimens of the same species taken 
from still waters are thinner, more compressed, and almost entirely 
destitute of the posterior angle. This species has usually rudimentary 
teeth, and in the young both cardinals and laterals are often perfect. 
The shell is ineurved in front of the beaks and it may be a true Unio. 
The animal of Anodonta is essentially the same as that of Unio, and 
there can be but little doubt that the two genera are very closely 
related. Whether Anodonta or Unio is the older it is impossible in the 
present state of our knowledge to tell, as it is quite probable that some 
of the more ancient forms referred to the former genus are not Anodon- 
tas at all. There can be, I think, little doubt that the thick shells and 
hinge teeth of the Unios were developed in order to enable them to live 
in currents, as they are generally inhabitants of streams; while the 
thin, edentulous shell of Anodonta is caused by its living in still water; 
the genus belonging, for the most part, to ponds, lakes, and canals. 
The distribution of the true Anodontas is confined to the northern 
hemisphere—for the most part north of the Tropic of Cancer, the 
so-called species of South America being Glabaris, and those of trop- 
ical Africa belonging to Spatha and Mutela, all genera of the family 
Mutelide. ‘he Anodontas are found throughout North America as far 
south as southern Mexico; innortheastern Asia; in Japan and China, and 
in the great region north and west of the Himalayas; also throughout 
all Europe and northern Africa to the Desert of Sahara, excepting in 
the Nile, which is peopled with Spathas and Mutelas. The embryo isa 
glochidium, and probably attaches itself to fishes as does that of Unio. 
It is very difficult to draw the line between the genera Unio and Ano- 
donta. Inthe United States there occurs a small group of species, some 
of which have been placed with Margaritana, such as M, elliotti, Lea, M. 
tombigbeensis, Lea, and M. elliptica, Lea; and others with Anodonta, 
such as A. edentula, Say. These species are, with some others, closely 
related by characters of the shell and soft parts, and all undoubtedly 
belong to a single group of one genus. In many cases in this group, 
even in A. edentula, there are fairly developed cardinals and even rudi- 
mentary laterals, and this, with the general character of the shells, 
leads me to place the species in Unio. Anodonta ferussaciana, Lea, and 





1 Zoe, I, No. 11, p. 326. 
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afew forms grouping with it, appear to be nearly allied and to stand on 
the borderland between the two genera. In these species the hinge line 
is generally incurved at or near the beaks, and quite a distinct vestige 
of a cardinal is often found, and occasionally rudimentary laterals. 


LEPIDODESMA, new genus. 


In China there are found a couple of species of remarkable fresh- 
water bivalves of large size, thin structure, and greatly inflated form, 
with slightly nacreous interiors and triangular outlines. These mollusks 
were placed by Heude in the genus Unio, and by him were named U. 
languilati and U. aligerus, the latter of which he makes a variety of the 
former, but which seems to me quite distinct. The shell has a strong, 
elevated, sharp ridge running from the beaks to the posterior ventral 
portion, and another more faintly developed behind this, which ends on 
the edge of the dorsal slope, thus making it strongly biangulate behind. 
The young shell, until it is half grown, is sculptured into exceedingly 
strong, concentric ridges, which follow the growth lines, and which, 
in the later growth, become more crowded and less elevated, and are 
covered with a thick lamellar epidermis. 

The ligament is enormous; wide, elevated, and rather short, dark 
brown and shining, and composed of concentric scales, which lap over 
each other in a posterior direction, the whole looking like the back of a 
short, stout myriapod. The hinge line in a general way makes a rounded 
sweep, conforming to the high arch of the beaks, but directly under 
them it is incurved. 

In the left valve are two elevations which probably stand for cardinals, 
the anterior being elongated, running inwardly in a diagonal manner 
across the narrow hinge plate, and ending abruptly at the anterior 
muscle scar. Behind this is a vestige of another, much shorter and 
fainter, but running parallel with the first, this being on the incurved 
part of the hinge plate, and just forward of the beaks. 

Beneath the ligament are two strong lamellar laterals, the inner 
much the higher, and with its upper portion strongly curved out- 

yard. Just beneath the posterior part of the ligament this tooth is 

suddenly truneated, but the base extends some distance farther on. 
Rising from the dorsal slope of this large tooth, and growing partly 
out of it, is a smaller, lamellar tooth, truncated abruptly behind, and 
having its upper edge curved outward. 

In the right valve there is a single large lateral, truncated behind, 
curving out at its upper edge, and fitting between the two laterals of 
the left valve. Anteriorly its hinge plate slopes inward, and bears at 
its inner edge a low, somewhat elongated cardinal, running nearly par- 
allel with the outer edge of the shell. From the beaks to a considerable 
distance in front of them is a kind of scaly, folded growth, of modified 
epidermis perhaps, which extends from the outside of the shell half- 
way across the hinge plate, which, in life, no doubt, keeps the dorsal 
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part of the valves a little way apart, and this probably prevents the 
teeth from coming in contact. <A single dorsal sear can be made out on 
the inner part of each hinge plate in front of the beaks; the posterior 
muscle scars are united, as are the anterior ones, and the palleal line 
is distinct. Nothing is known of the soft parts of this mollusk, but it 
probably belongs to the Unionidae, as the teeth, nacre, and muscle scars 
agree with those of that family. Unio languilati, Heude, may be con- 
sidered the type of the genus. 


Genus CRISTARIA, Schumacher. 


In 1814 Leach! bestowed the generic name Dipsas on Anodonta plicata 
(Humphrey),Solander. This name had been used by Laur in 1768, and 
for that reason could not stand. Barbula, frequently applied to this 
and allied species, is an anonymous catalogue name, attributed to 
Humphrey. Cristaria, bestowed by Schumacher in 1817,? will have to 
be applied to the group. It consists of a few species of large, thin, 
usually more or less symphynote Naiades, inhabiting Chinese and Jap- 
anese waters. Usually there is, especially in younger shells, a fair 
developmeut of lateral teeth, which, however, are often entirely wanting 
in old specimens, and occasionally there are rudimentary lamellar cardi+ 
nals. Some of the species have a row of peculiar, small corrugations or 
plications running from the beaks to the outer edge of the dorsal slope. 

I know nothing of the anatomy of this genus,® but from a careful 
comparison of the shells of several of the species with those of various 
Chinese Unios, I think it probable that they are depauperate forms, 
which have descended from the group typified by U. cwmingi, Lea. 
This species often shows plainly a row of plications on the dorsal slope, 
as do C. plicatus and C. spatiosa. In the Unios of the Cumingi group the 
cardinals are often more or less blurred, or nearly wanting in such 
species as U. delaporti, Crosse and Fischer, U. myersianus, Lea, and U. 
delphinus, Lea. Their teeth are sometimes broken up into small denticles 
or nodules, after the manner of those of certain Hyrias. The suppres- 
sion of the teeth in the Cristarias is probably caused by the fact that 
they are inhabitants of muddy places and still water, and they do not 
therefore need teeth, as do the Unios which inhabit streams. Many of 
these are abundant in the rice fields of China and Japan. As the group 
seems to be a tolerably natural one, it perhaps may stand as a genus. 
Unio swinhoi, Adams, of which @ shell in the National Museum collection 
(No. 85069) is said to have come from Formosa, is a thin, somewhat 
inflated shell, with greatly compressed, feeble cardinals and laterals, 
and the specimen examined seems very near to Cristaria discoidea, Lea, 


1 Zool. Miscell., I, p. 119, 1814. 

2?Essai d’un nouy. syst., p. 107, 1817. 

3The anatomy of the species Cristaria plicata has been worked up, I believe, under 
the title of Dipsas plicata, Lea, by Ishkewara in his ‘‘ Introduction to the Anatomy 
of Animals,” published in Japanese at Tokio. The paper is not accessible to me. 
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which, when young, has usually well-developed cardinals. | believe 
both should be placed in the genus Unio. Craspedodonta (Kuster, MS.) 
differs from Anodonta by a peculiar thin lamella at the hinge of the 
left valve, and is founded on Anodonta smaragdina, Anton. ! 

The locality given is uncertain, but Clessin thinks itmay be America. 
The figure represents what is probably an immature shell, of a species 
unknown to me, and is, I think, a young Cristaria with a rather high 
dorsal ridge, which may be C. herculea, Middendort. ' 


Genus ARCONAIA, Conrad.’ 

In the rivers of China and southeastern Asia certain peculiarities of 
environment seem to exist, which, in some cases, wonderfully modify 
the teeth of bivalves, and in others produce curious distortion. Men- 
tion has been made in this paper of the remarkable vertical striation 
of the teeth of some of the Chinese Unios, a character which is not 
confined to this region, and may be a mechanical development to 
strengthen the shell. A large number of these Unios are strangely 
distorted, of which an account will be given later under the heading 
‘Oriental Region,” in the discussion of geographical distribution. 

In the Arconaias the twisting is both axial and lateral, and I have 
no means of knowing whether or not this contortion is always in the 
one direction. However, in certain species of Unios in the groups 
typified by U. pisciculus, Heude, and U. triformis, Heude, the shells 
may be turned sharply at the posterior end either to the right or the left. 
It is doubtful whether Arconaia is generically distinct from Unio, but 
as the anterior part of the shell is always developed into a little wing, 
and the cardinals differ somewhat from those of any Unio I know of, 
it is perhaps best to let it stand as a genus. According to Deshayes,’ 
A. contorta has the mantle lobes separable as in Unio, 


Genus PSEUDODON, Gould.' 


The species which are now generally included under this generic 
name were placed by Lea and other authors in Monocondylea—an 
unrelated South American genus—on account of the similarity of the 
hinge characters. In most of them a single rounded cardinal tooth or 
tubercle is found in each valve, and there are no laterals present. 
Lequninaia, Conrad, consisting of a few species of compressed Naiades 
from southern Europe and western Asia, with vestiges of cardinals, 
which genus was included by Dr. Lea in Monocondylea, is now generally 
regarded as a valid genus, so that all the species I should place in 
Pseudodon are confined to southern and eastern Asia, and a few of the 
islands of the Malay Archipelago. 

The group, even when separated from Monocondylea and Leguminaia, 





1 Clessin, in Mart. Chem. Conch. Cab. (Anodonta), p. 93, 1876. 
2 Amer. Journ. Conchology, I, p. 234, 1865. 

3 Journ. de Conch., XXII, p. 85. 

4Proc. Bost. Soc. Nat. Hist., p. 161, 1844. 
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is not a natural one, and is made up of what are probably depauperate 
Unios of different groups. Deshayes and Julien! state that the animal 
of Monocondylaa (Pseudodon) tumida, Morelet, is identical in character 
with that of Unio and Anodonta. This is corroborated by Fischer,” who 
probably based his statement on that made by Deshayes and Julien. 

There seems to be a peculiar tendency on the part of many of the 
Naiades of southern and southeastern Asia to develop aborted or 
imperfect teeth. This is shown in Cristaria; in the groups of Unios 
typified by U. bengalensis and U. sempervivens, and in Unio biasianus, 
in which, as has been heretofore mentioned, the laterals are blurred, 
much as in some of the North American Margaritanas. Many of these 
Pseudodons seem by the form of the shell and its general appearance to 
be closely allied to certain groups of Unios; thus P. planulata, Lea, 
which has defective laterals and cardinals, is very near in form, texture 
and nacre to Unio marginalis, Lamarck. However, since so little is 
known of the anatomy of these Oriental forms, it is perhaps best for the 
present to let the genus stand. 


Genus LEGUMINATA, Conrad.? 


In 1865 Conrad applied the above generic name to the Monocondylwa 
mardinensis of Lea. In the following year Vest* gave the name Micro- 
condylea to Alasmodonta bonelli of Ferussac. From a study of the shells 
I believe the two species, together with a few others in southwestern 
Asia that seem to be nearly related, should be placed in one genus, and 
in that case the name Microcondylea, which has generally been applied 
to Ferussac’s species, must be placed in the synonymy. The shells, for 
the most part, are elongated and compressed, smooth, with slightly cor- 
rugated beaks, and have somewhat the appearance of Spathas. The 
hinge is without laterals, and in place of the cardinals there is in each 
valve a single, low, compressed tubercle or hook. According to Drouet,° 
the branchial lamelle of L. bonelli are joined on the back; the internal 
are not adherent to the abdominal sac; the external are united to the 
mantle throughout their whole length; and Clessin states® that the man- 
tle is open the whole length, and in this respect the animal is like that 
of Unio. Nothing definite is known of the soft parts of the Asiatic 
forms. Pseudanodonta, Bourguignat, is no doubt a synonym. 


Genus TETRAPLODON, Spix.’ 


The above name was applied by Spix to Unio pectinatus, Wagner, 
which is believed by Lea to be the equivalent of Castalia truncatus 
of authors. The name Castalia commonly applied to this genus can 


‘Nouv. Arch. Mus. d’Hist. Nat. Paris, X (1874), p. 118. 

2Man. de Conchyl., p. 1001. 

3 Amer. Journ. Conch., I, p. 233, 1865. 

4Verh. u. Mitth. d. Sieben. Ver. f. Natur., 1866, p. 201. 

> Bull. Soc. Philomathique, 7th Serie, VII, p. 1. 

6 Mal. Blitt., XXII, p. 129. 

7Testacea Fluviatilia Braziliana, 1827, p. 32, pl. xxv, figs. 3, 4. 
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not stand, as it was preoccupied in Vermes by Savigny in 1817. The 
name Prisodon of Schumacher, which is sometimes given to this genus, 
will have to be used, I think, for the symphynote forms belonging to 
the group commonly called Hyria. The systematic position and rela- 
tionships of this group have been discussed in this paper under the head 
of general classification, and the genus undoubtedly should be placed 
with the Unionide. According to Orbigny,' the animals examined by 
him had the mantle free the whole length, except in the anal region, 
where it was developed into two short distinct tubes, of which the bran- 
chial was the larger and furnished with cirri. The branchie were large 
and slightly unequal, and the rounded palpi were very large. 

The Adams Brothers state that the outer gill is united to the mantle 
as far as its extremity, which does not agree with the observations of 
y. Ihering. According to this observer, Tetraplodon quadrilatera has 
a rounded triangular glochidium without hooks, the embryos being 
developed in the inner gills. 


Genus CASTALINA, v. Ihering.’ 


This genus, of which certain characters have already been discussed, 
was founded by its author for a few species of South American Naiades 
which have a somewhat triangular outline and appear to stand about 
midway between Unio and Tetraplodon. The fact, as vy. Ihering 
declares, that shells of certain species of the group may contain animals 
with an open mantle which are perfect Unios, and that others have soft 
parts with closed siphons, and are therefore Tetraplodons, shows that 
there is a very close relation between Unio and Tetraplodon, and that 
this isa transition group, which, from the characters of the animal alone, 
would not be worthy of generic rank; but the shells are sufficiently 
distinct from both the above genera to be separated without great 
difficulty. 

Their cardinals are much like those of Unio, only more numerous, 
and the laterals often have traces of vertical or oblique striation, while 
the posterior ridge is less strong than it is in Castalia, and the shells 
are more compressed. 


Genus PRISODON, Schumacher.’ 


The genus Prisodon included under Section A, P. obliquus, Schu- 
macher, which is a species that has since been placed in Lamarck’s 
genus Hyria; and under Section B, P. truncatus, Schumacher, a mem- 
ber of another genus, which is now more commonly put in Lamarek’s 
Castalia. The excellent figures and descriptions of these species leave 
no doubt that the above conclusion is correct, while the generic descrip- 
tion fairly covers the first species, and it seems to me, notwithstanding 





! Voy. Am. Mér., p. 597. 
2 Zool. Anzeiger, 1891, p. 478. 
3 Essai Nouv. Systeme des Habit. vers Testacés, 1817, p. 138, pl. XI, fig. 2. 
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the fact that authors generally have based this genus on P. truncatus, 
it must be established on P. obliquus, the first-deseribed species.! 

The corrugated species of this genus have somewhat radiately sculp- 
tured beaks, while the smooth forms seem to be destitute of beak 
sculpture. 

Genus SOLENATA, Conrad.? 


In southeastern Asia and possibly Australia there is a group of 
remarkable fresh-water bivalves, having a greatly elongated shell and 
foot, and bearing some resemblance to JMycetopus of South America. 
Lea placed these forms with this genus,* but in 1869 Conrad called 
attention to the fact that the shells had a long rudimentary lateral, 
and gave them a generic name, as above. Fischer, in a carefully written 
paper,’ places the oriental forms in Mycetopus. The foot of the latter 
genus is enormously developed, cylindrical, and enlarged at its 
extremity like a mushroom. This remarkable configuration of the 
shell and foot are to enable the animal to burrow in the sand or mud, 
where it lives in a vertical position. Fischer communicated with 
Heude in China, who had described a large number of species, and at 
his request the latter gathered all the information possible concerning 
the species of that country. They, too, have a greatly elongated foot, 
enlarged into a button at its extremity, and burrow in the mud in 
shallow water. Fischer was no doubt deceived by the fact that similar 
environment had produced similar modifications in two unrelated 
groups. Unio dehiscens, Say, of the United States, has an elongated 
shell and a greatly lengthened club-shaped foot, and it also burrows; 
and I have mentioned the case of Anodonta angulata, Lea, which buries 
itself in the bottoms of rivers and closely resembles one of Heude’s 
species. Unio anodontoides, Lea, a well-known form of the Mississippi 
Valley, was found by Mr. John B. Henderson, jr., in burrows from nine 
to twelve inches deep, in soft mud in the Maramec River, Missouri, with 
the foot greatly distended. Yet none of these are Mycetopus, or at all 
closely related to it. 

The South American species differ considerably in form from those 
of Asia, being generally more rounded posteriorly, their shells smooth 
and of a delicate texture, and having interiorly a wonderfully soft, 
pearly nacre, while the oriental forms are rather rough, often concen- 
trically sculptured, and covered with a heavy epidermis; the nacre, 


1Lea applied Schumacher’s name Prisodon to the P. truncatus of that author (Syn- 
opsis of the Unionide, p. 27, 1870), stating that this name (Prisodon) could not be 
used for his first species (P. obliquus) because Klein, in 1753, had given the name 
Triquetra to these symphynote Naiades. As Klein was not a binomial author, Tri- 
quetra can not stand, and the generic name Prisodon will have to be given to P. obli- 
quus and the species of that group. Schumacher’s Paxyodon, described on page 139 
of the Essai, is also a Prisodon. 

?Amer. Journ. Conch., IV, pt. 4, p. 249, 1869. 

*Synopsis of the Unionide, p. 90. 

4Journ. de Conch., XX XVIII, p. 93, 1890. (Observations on the genera Mycetopus 
and Solenaia. Second note.) 
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though slightly pearly, is dull, and their beaks are plicately sculptured 
so far as I have been able to observe, while those of Mycetopus are 
smooth. All of these Old World forms have a vestige of a lateral 
usually in each valve, while the South American species are either abso- 
lutely edentulous or present slight traces cf taxodont teeth. These are 
sometimes so faint and so concealed under the external layers of nacre 
that they can only be seen with a strong glass and a good light, but I 
have observed them in several specimens. Besides this the two groups 
are separated by half the diameter of the globe, and I know of none 
found fossil at any intermediate points. 

There is a shell described by Higgins as Mycetopus faleatus,' which 
he states came from the Upper Amazon, but which I am inclined to 
believe is oriental. It has the dull color of the recognized species of 
Solenaia,and the anterior basal portion of the shell is drawn down into a 
curious projecting lobe. MM. faleatus might be almost taken for a dimin- 
nutive form of Solenaia soleniformis, Lea, from South: astern Asia. 

Some of the species of Solenaia closely resemble Anodonta angulata 
of California, and it would not surprise me if the young of the former 
might sometimes be found with rudimentary cardinal teeth, or that this 
so-called Anodonta, which seems to be an aberrant form with a strongly 
developed foot, should prove to be a Solenaia. 

Sowerby credits to Australia one species of the genus under considera. 
tion. This is the Wycetopus rugatus of Sowerby, described in the Con- 
chologia Iconica.? It is irregularly, concentrically wrinkled, and the 
anterior basal portion is somewhat produced, like that of Lea’s J. 
emarginatus, while the posterior part is wide and obliquely truncated, 
after the manner of Lea’s species, to which it is no doubt closely related. 

If these two genera are separated, Solenaia, which is oriental, being 
placed in the Unionide, and Mycetopus, a strictly occidental group, in 
the Mutelidie, as I believe they must be, they do not support the theory 
of a connecting antarctic continent, or render it necessary to account 
for their distribution. Ihering has separated the genera as I do, but 
places them both in the Mutelide.* 

The following genera have been referred to the Unionide, but their 
rank and position are extremely doubtful, or they belong elsewhere. 

Australiella, Tennison Woods,‘ has concentrically sculptured valves, 
but is not nacreous and therefore not a Naiad. 

Jolya, Bourguignat,° has been placed near Mutela by its author, but 
is probably a marine or brackish water form. 

Byssanodonta, VOrbigny,® of the Parana River, has been often put 
in the Unionide near Anodonta, but it belongs in the Mytilide. 


1 Proce. Zool. Soe., London, 1869, p. 179. 

2 Volume XVI, Mycetopus, No. 7, 1868. 

3 Archiv fiir Naturg., 1893, p. 52. 

4Trans. Roy. Soc. Vict., XVII, 1881, 1882, p. 82. 
5 Lettres Malacologiques, pp. 42-44, 1877. 

6 Voy. Am. Mér., p. 621, 1846. 
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Gabillotia, Servain,' is typified by G. pseudopsis, Locard, of Lake 
Antioch, Syria. I do not know its position. 

Zairia, Rochebrune,’ proposed for Z. discrepans, Rochebrune, etc., 
from the Congo. 

Coltotopterum, Bourguignat,* proposed for C. preclarum, Bourguignat, 
is probably a form of Anodonta cygnea. The publications containing the 
last three genera are not accessible to me. 

From the foregoing descriptions of genera, I am able to deduce a diag- 
nosis of the family Unionidie, which [ think will contain all the valid 
genera heretofore described, and which will have to be, in our present 
state of knowledge of the anatomy, founded largely on shell characters. 
These, I think, when understood, are sufficiently distinct and constant 
for use in separating the two families Unionide and Mutelide. The 
force of this statement is added to when it is considered that the 
arrangement I propose, which is founded so largely on shell characters, 
fully agrees with what we know of the facts of geographical distribu- 
tion, of the paleontology of the Naiades, and the classification of v. 
Ihering, based on the characters of the embryos. 


Family UNIONIDA. 


Shell usually equivalve and inequilateral, smooth or variously sculp- 
tured, angular or rounded, symphynote or non-symphynote, covered with 
a thick epidermis, which may be green, brown, yellowish, black, rayed, 
or variously painted; beaks usually sculptured with concentric ridges, 
corrugations, chevron-shaped or radial patterns, or pustules, often show- 
ing remains of the nuclear shell; ligament opisthodetic, well-developed, 
external except when the shell issymphynote, Interior nacreous; with 
or without hinge teeth, but showing vestiges of them in every genus; when 
present alicays schizodont and arranged as cardinals, laterals (pseudocar- 
dinals and pseudolaterals), or both; adductor scars generally distinct, 
the anterior commonly impressed; pallial line simple and generally well 
marked; prismatic border usually narrow and not conspicuous. 

Animal: Labial palpi almost always wider than long, having the wpper 
parts of the posterior margins united; anal opening usually separated from 
the superanal. Mantle either free or closed posteriorly to form a bran- 
chial opening. Embryo a glochidium, the soft parts being inclosed in a 
pouch-shaped bivalve shell, either with or without hooks, and borne in 
the inner or outer, or in all four leaves of the branchi, which are modified 
to form a marsupium.? 





1Bull. Soc. Mal. France, VII, p. 296, 1890. 

2 Bull. Soc. Mal. France, III, pp. 1-14, pl.1, 1886. 

°’Bourguignat, Lettres Malacologiques, pp. 45-48, 1882. 

4In the above description I have italicized the most important characters, and those 
which contrast most strongly with the same in the Mutelide. 
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The following is a list of genera which I place in this family: 


Unio, Retzius. Arconaia, Conrad. 
Anodonta, (Bruguiére em.) Lamarck. Cristaria, Schumacher. 
Prisodon, Schumacher. Lepidodesma, Simpson. 
Tetraplodon, Spix. Pseudodon, Gould. 
Castalina, v. Ihering. Leguminaia, Conrad. 
Burtonia, Bourguignat. | Solenaia, Conrad. 


Family MUTELID 2. 
Genus MUTELA, Scopoli.! 


As yet, we know very little of the anatomy of this or several other 
groups of African Naiades, and upon shell characters alone it seems 
difficult to decide whether this should be united with Spatha or kept 
separate. Typically the shells are quite distinct; those of Mutela 
being thin, elongated, and often furnished with quite well-developed 
taxodont teeth; while those of Spatha are solid, oval or oblong in out- 
line, and have only a low, compressed tubercle or short ridge on the 
hinge line. But there are species which are so completely intermediate 
that it is very difficult to say to which group they belong. Most of them 
have unusually soft, brilliant nacre, generally inclining to bluish in the 
characteristic Mutelas, and to coppery in the Spathas. According to 
Clessin,” the mantle lobe of Mutela is united as far as the middle of the 
ventral margin; the animal has two stout siphons, and the shell gapes 
in front. Fischer states* that the palpi are long, curved and rounded 
at their extremities, and that the external branchie are united to the 
mantle throughout. Adams Brothers‘ say that in Mutela the inner gill 
is entirely united to the foot, while in Spatha it is free. If this distine- 
tion could be proved to be good throughout, it would be a sufficient 
character on which to base the two genera, but in Unio it is well known 
that the union of the inner gill with, or its separation from the foot, or 
the connection of the outer gill with the mantle, is very variable. 

Mutela dubia, Gmelin, shows two or more slightly compressed eleva- 
tions on the hinge line, especially in the left valve, and sometimes 
smaller denticles, while in M. exotica, Lamarck, the whole hinge line 
is often strongly crenulated. 

The name Mutelina, which was proposed by Bourguignat? as a genus 
to include Anodonta senegalensis, Lea, and Mutela rostrata, Rang, is 
synonymous with Mutela and Spatha. 








1Intr. Hist. Nat., p. 397, 1777. 
2Kuster, Conch. Cabinet, IX, 1. Abth., p. 191. 

* Man. de Conch., p. 1004. 

4The Genera of Recent Mollusca, II, pp. 505-507. 

5 Esp. nouv. et gen. nouy. des grands Lacs Africains, p. 488, 1885. 
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Genus CHELIDONOPSIS, Aneey.! 


In 1886 Rochebrune? established the generic name Chelidoneura for 
Mutela arietina, Rochebrune. The name having been used previously for 
a mollusk of the family Philinidee, Ancey changed it to that given above. 
IT have not seen C. arietina, but a fine specimen of C. hirundo, v. Martens 
(which Rochebrune included in his genus), is in the National Museum 
collection, and is certainly a peculiar shell. It has the anterior dor- 
sal part developed into a sharp point like a Prisodon or Arconaia, and a 
curious, elevated wing-like carina running from the beaks to about the 
middle of the posterior end, which most decidedly gapes, with a sort 
of diamond-shaped opening. Just in front of the posterior end each 
ridge is developed into a tubular spine, which, in the specimen I have 
seen, is nearly half an inch in height. One of these, in the shell 
examined, is closed by shelly matter; the other opens into the interior. 
The whole is covered with a thin, smooth epidermis, and in texture 
and color strongly recalls Mutela. 


Genus SPATHA, Lea.’ 


This genus has been discussed under the head of Mutela. While 
most of the shells have a rich coppery nacre and are smooth externally, 
one species, which may perhaps be placed here, Spatha vignoniana, 
Bernardi, is of a greenish lurid texture throughout, and has the sur- 
face sculptured into a sort of reticulated and zigzag pattern, the only 
instance I know in which a Mutelid is truly sculptured. There is a low 
groove running down along the dorsal slope in this species, and the 
posterior end is somewhat angulated. I believe that the African Naiads, 
which were referred by the older authors to Anodonta, belong in this 
group or in Mutela, and that no true members of the former genus are 
found south of the Sahara. While most authors agree that Spatha has 
the mantle developed into siphons, yet in S. (Anodonta) chaiziana, 
Rang, the branchial opening is not closed.* 

According to Clessin,® the laminz of the gills are united in perpen- 
dicular rows. 

The shell of S. alata, Lea, shows slight nodules in certain specimens 
embedded under the external nacre along the hinge line, which are no 
doubt vestiges of taxodont teeth. 

Moncetia, Bourguignat,® is quite likely a group of compressed 
Spathas, which may possibly be worthy of subgeneric rank. Its author 
states that the beaks are smooth; that there is a tubercular eminence 
on the hinge line of the right valve in the cardinal region, without a cor- 


1 Conchologist’s Exchange, II, p. 22, 1887. 

2S. B. Nat. Fr., 1886, pp. 3-5, pl.1, figs. 1-4. 

3 Trans. Phil. Soc., VI (n.s.), 1858, p. 141, footnote. Type, S. rwbens, Lea. 
4 See Lea’s Synopsis of the Unionide, p. 79, 1870. 

>Kuster, Conch. Cab., part 234, p. 184. 

6 Esp. nouy. et gen. nouy. des Lacs Africains, pp. 34-36, 1885. 
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responding one in the left, and a smooth lateral lamella as in Margari- 
tana; that it has two ligaments, both internal, and three groups of mus- 
cular impressions. The figures represent what seem to be diseased or 
stunted specimens, and [can not say where the group should be placed, 
never having seen shells of it. It may not be a Mutelid, or even a 
Naiad. 

Genus PLEIODON, Conrad.! 


This genus, consisting of a few African species, has been much econ- 
founded in time past. Conrad gave it the above name in 1834, and it 
seems to me to be perfectly distinct from all others. In 1871 Gill placed 
the species with the genus /ridina (which is synonymous with Mutela) 
in a separate family,’ which he called Iridinide, while Fischer® makes 
Pleiodon a mere section of the genus Jutela. The shells are solid, ovate 
in outline and inflated, with smooth, shining, greenish epidermis, and 
the teeth, which are irregularly taxodont, are strong, usually somewhat 
oblique anteriorly, and more or less perfectly V-shaped posteriorly, 
their bases pointing forward. In the middle of the hinge they are 
often broken and blurred, sometimes crossing the hinge plate in zigzag 
lines. The teeth in young shells are often quite oblique. 

Pelseneer,*in an able paper on the anatomy of Pleiodon, states that the 
labial palpi are semilunar, with a long, straight attachment; that the 
gills divide the pallial chamber into two quite distinct spaces, so that 
there are three openings into the mantle cavity—pedal, branchial, and 
anal. It has a closed branchial siphon, and the mantle border is united 
for some distance forward. 

Caumeronia of Bourguignat?’ is based on characters which, according 
to the above writer, vary much in different individuals, and I doubt 
whether it is a valid genus. The shells are solid, inflated, with a heavy 
hinge plate, in which the teeth are somewhat taxodont, as in Pleiodon. 
Bourguignat claims distinction on account of its having elongated 
anterior teeth, a character which is not shown in many of the specimens 
he figures. In the shells I have seen, the hinge seems to be diseased, 
the teeth are blurred, and the plate is somewhat split up anteriorly, but 
crenulated, and I should hesitate before calling these ridges lamellar 
teeth. Ishould not give the group, at most, more than subgeneric rank 


Genus BRAZZA*A, Bourguignat.® 


Inflated, thin, shining, toothless shells, with smooth beaks, having a 
purplish interior, and numerous (4 or more) deep dorsal cicatrices. 
There is a strong, triangular eseutcheon at the end of the ligament, and 

+} ‘S > 


1 Journ. Acad. Nat. Sci. Phila., VII, 1834, p. 178. 

? Arrangement of the Families of Mollusks, Smith. Misc. Coll., 227, p. 20. 
* Manuel de Conch., p. 1004. 

*Bull. Mus. Belg., IV, pp. 116-128. 

®Moll. Nyanza Ouk., p. 19, 1883. 

Esp. nouv. et gen. nouv. des Laces Africains, pp. 32-34, 1885. 
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the left valve. is dorsally winged, while the right is not. I have not 
seen any of these singular shells, but from the figures and descriptions 
IT should think the genus was a valid one, and that it belonged with 
the Mutelidze. It was proposed tor B. anceyi, by Bourguignat. 

Chambardia of Bourguignat, a new name for the Egyptian Iridinas,' 
probably contains nothing which can not be satisfactorily placed in 
other genera. The publication in which the genus is proposed is not 
accessible to me. All the foregoing genera of Mutelide are from 
Africa south of the Sahara desert, with the exception of the Nile, which 
is peopled with these forms to the Mediterranean. Some of the species 
extend south into the Cape region. 


Genus GLABARIS, Gray.’ 


This generic name has been adopted by the Adams Brothers, von 
Ihering, and others, for South American Naiades with edentulous hinges, 
which had until 1847 been placed in Anodonta. So far as I know, no 
true Anodontas are found south of Mexico, all the Central and South 
American forms I have seen being undoubtedly members of the genus 
Glabaris. The shells of this group, though resembling those of Ano- 
donta in the fact that they are without teeth, are really quite distinct, 
and when once the differences are understood, there need be no diffi- 
culty in distinguishing them. 

The shells of Glabaris are usually of more solid structure than those 
of Anodonta, and some of them are covered with the peculiar clothlike 
epidermis which is found on a number of the Monocondyleas. The 
nacre is of a peculiarly soft, often brilliant and iridescent texture, in 
strong contrast to the lusterless interiors of most of the Anodontas. In 
a few of the species typified by G. tenebricosa, it is a sort of lurid greenish 
hue, but in these its tints are soft and rich. Frequently slightly ele- 
vated rays reach out from the cavity of the beaks, especially in those 
with the brightest nacre. There is in nearly all cases a well-defined and 
tolerably broad border of the prismatic layer shown around the inside 
of the shell, which is generally darker in tint than the nacre, and often 
semi-transparent. In the G. lato-marginata group this is especially dark 
and broad, being often as much as a quarter of an inch in width. It is 
‘-aused by the fact that the mantle does not deposit nacre to the border 
of the shell. Traces of taxodont teeth have been noticed in some of the 
South American species by v. [Ihering and the writer, and these are 
sometimes present in G. granadensis of Nicaragua. 

According to @Orbigny,’ [ridina (Glabaris) trapezialis, Lamarck, and 
other allied species, are characterized by having distinct siphons, while 
in G. membranacea, Orbigny, which probably is the same as G. lato- 
eS Lea, the borders of the mantle are free at the siphonal 





1 Bourguignat, in Servain, Bull. Soe Mal. France, VII, pp. 304-315, 1890. 
?Proc. Zoo). Soc., London, 1847, p. 197. 
3-Voy. Amer, Mérid., pp. 596, 617. 
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region. The embryo, as v. Ihering has shown, is a lasidium. By the 
characters of the shell most of the Glabaris are closely related, and vy. 
Ihering has placed these two species in the same group. Here, then, 
in another genus, is an example of the great variation of siphonal 
development in closely related forms, which helps to prove that the 
character is not constant. Dr. Lea found that in G. wymani, Lea, and G. 
lato-marginata, Lea, the branchix were united their whole length to the 
abdominal sac, and the palpi of both were rounded, and he stated that 
in this latter respect they differed from all North American Anodontas 
he had examined. The superanal opening was not united below. And 
in Glabaris strebeli, Lea, of Mexico, which is closely allied to the South 
American forms, he found the same kind of rounded palpi which were 
united only above. The genus is distributed from central Mexico all 
through Central and South America to Patagonia, but has not been 
found west of the Andes, though a number of Unios are met with in 
that region. 
Genus LEILA, Gray.! 


Conchologically Leila is very close to Glabaris. The color, form and 
texture of the shells are the same as in species of the Trapezialis group 
of Glabaris, and, like most of those forms, they gape more or less in 
the anterior ventralregion. According to von Lhering Leila has siphons,” 
and the pallial line in most specimens is quite deeply and broadly 
indented in the siphonal region. But the latter character is often found 
in a less degree in the shells of Glabaris trapezialis and its allies, espec- 
lally G. sinuata and G. anserina. Both Leila esula and L. blainvilleana 
occasionally show vestiges of taxodont teeth near the beaks. The 
range of the genus is much the same as that of Glabaris, but I do not 
know of its having been found in North America. 


Genus MONOCONDYLAAA, d’Orbigny.* 


This group was first described as a subgenus of Unio, and was 
afterwards given generic rank in the author’s great work on the mol- 
lusks of South America. 

Spix’s name, Aplodon,* was preoccupied by Rafinesque, in Heliacea 
in 1819, and therefore it must be relegated to the synonymy. 

The shells of this group are generally solid, with a rather rough, 
brownish or greenish, cloth-like epidermis. The right valve has a large 
tooth opposite the beak, and a smaller one some distance forward of it. 
The large tooth of the left valve fits the space between, and there are 
occasionally small scattered denticles on the hinge plate. According 
to d’Orbigny,’ Monocondylea guarayana, VOrbigny, has long, rounded 

1Syn. Brit. Mus., 1840, p. 142. 

2Zool. Anzeiger, Nos. 380, 381, p. 2, 1891. See also Fischer, Man. de Conch., p. 1005. 

3Guer. Mag. Zool. Cl., V, No. 62, p. 37, 1835. 

4Test. Fluv. Braz., pl. xxv, figs. 1, 2, 1827. 

Voy. Amer. Mér., pl. LX vill, fig. 7. 
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labial palpi, which are attached in a curved line above, and which are 
not united posterierly. Otherwise the animal does not seem to differ 
greatly from that of Unio. 


Genus FOSsU EA, leat 


In 1870, Lea separated Monocondylea fossiculifera, @Orbigny, from 
the genus in which it had been formerly placed, and gave it the above 
generic name. The shell is solid, and externally quite closely resembles 
that of Glabaris lato-marginata, Lea, but the hingeis peculiar. In that 
of the left valve there are two distinct humps, with a depression between, 
which latter is opposite the beak. In the right there is a large, blunt 
elevation which fits into this depression of the left valve; then behind 
this is a pit, and still behind it a smaller hump. Frequently a smaller 
set of denticles are seen above one or more of the pits, which project 
into a sort of ligament in the upper part of the hinge. This latter 
character is shown more plainly in a species recently named F. balzanit 
by v. Ihering. The animal is said by this author to scarcely differ 
from that of Glabaris. 


Genus IHERINGELLA, Pilsbry.® 


In 1859, Lea applied the name Plagiodon* to Monocondylea isocardi- 
oides, Lea, but as that name had been preoccupied by Dumeril in rep- 
tilia (1835), Pilsbry proposed the name Lheringella for it, in honor of the 
eminent biologist von Ihering, who has done such excellent work among 
the Naiades. The type, P. isocardioides, Lea, resembles in form an 
Isocardia. The hinge appears as if injured, like thatof a Margaritana. 
In the right valve are two irregular teeth under the beak, and a broken, 
saddle-shaped tooth in the left valve fits in between them. In each 
valve there are pseudolaterals which start under the beak and slope 
downward across the plate, and the whole surface of the hinge is cov- 
ered—teeth and all—with irregular wrinkles and pustules. Concho- 
logically it seems most closely related to Monocondylaa. The nacre has 
a peculiarly soft, greenish hue. The animal is unknown. 


Genus MYCETOPODA, d’Orbigny.® 


Orbigny first applied the above name to M. Soleniformis, Orbigny, 
and M. Siliquosus, Orbigny, characterizing the genus in a proper man- 
ner, and afterwarcs, in the “‘ Voyage Amerique Méridionale,” changed 
the name without explanation to Mycetopus, by which it is generally 
known. The former name will, | am sorry to say, have to supersede 
the latter. 





1 Synopsis of the Unionid, p. 72, 1870. 

2 Archiv fiir Naturgeschichte, I, pt. 1, p. a 1893. 
3Nautilus, VII, No. 3, p. 30, 1893. 
4Proc. Acad. Nat. Sci. Phila., VIIE sp. 79: 
5Guer. Mag. Zool. Cl., V, Ne. 62, p. 41, 1835. 
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I have discussed the genus somewhat at length under the head of 
Solenaia in this paper, and nothing more need be said regarding the 
shell. 

The palpi, as in other genera of the Mutelidi, are longer than wide. 
The mantle is open all around, there being no distinct branchial siphon, 
The anal siphon is only indicated by an oval aperture with a low border, 
and it is separated from the branchial opening by a sort of bridge. The 
branchie are very large, and the Adams Brothers state that the outer 
ones are entirely grown together.! 

The foot is an enormous and greatly modified organ, very long and 
cylindrical, and near the lower part contracted like the neck of a bot- 
tle. From this the base swells out into a large button, which d’Orbigny, 
‘in the magnificent figure in his great work on South American mol- 
lusks, has represented as covered with low, rounded protuberances. 
The wall of the burrow corresponds to the shape of the animal, being 
narrowed in near the button and expanded above and below, and the 
foot could not be withdrawn unless its lower end was contracted. The 
unionoid characters of the animal have induced some authors to place 
it in the Unionidee; by others it has been considered the type of a sep- 
arate family, Mycetopodide.? But as it is known that other unrelated 
Naiades burrow in the same way, some of which have a strikingly similar 
foot, and that the shell has a wonderfully soft, silvery nacre, and that 
it never has a vestige of cardinal or lateral teeth, but sometimes faint 
traces of taxodont denticles, I think it may be safely placed in the 
Mutelide. The genus is found from southern Brazil northward to 
Central America. It may be here remarked that all the members of 
the Mutelidie as herein classified are confined to Africa and South 
America, with the exception of a few Glabaris, which go up as far north 
as southern Mexico, and a single Central American Mycetopoda. 

From the foregoing characters of the different genera placed in the 
Mutelidze, we may deduce the following family description: 

Shell generally without sculpture or angularities, smooth or rarely 
slightly suleate, covered with a thick epidermis; beaks nearly or quite 
destitute of sculpture, and never exhibiting the remains of an embryonic 
shell; nacre of a peculiarly soft, rich texture, silvery, coppery, lurid or 
greenish, generally surrounded by a wide, distinet prismatic border; hinge 
with or without teeth, which, when present, are always irregularly taxo- 
dont, and showing vestiges of this kind of dentition in occasional specimens 
in all the genera; escutcheon large, triangular, and distinctly marked; 
muscular impressions variable; pallial line usually simple, but in some 
cases more or less inflected into a sinus posteriorly. 

Animal: Labial palpi large, oval or rounded below, and usually with- 
out free points, scarcely united posteriorly; outer gills attached firmly on 
each side to the mantle and abdomen, so that the suprabranchial cham- 


‘Genera of Recent Mollusks, II, p. 504. 
2Gray bestowed this name in the “Synopsis of the British Museum” in 1840. 


326 THE PEARLY FRESH-WATER MUSSELS—SIMPSON. VOU. xvm. 


ber ending in the anal siphon is completely separated from the mantle 
cavity; anal and superanal cavity united, continuing backward over the 
adductor muscle into a superanal chamber. Mantle open or closed into 
more or less perfect siphons, sometimes united for some distance forward. 
Embryo a lasidium, composed of three segments, the anterior head-like, 
the median bearing a single shell, the posterior tail-like. 

It will be seen from the above that the characters of the soft parts 
are quite variable, and I have italicized those in both shell and animal ~ 
which seem to most constantly differ from the same in the Unionide. 
It is very probable that with a more thorough anatomical knowledge 
of the Naiades the descriptions will have to be a good deal modified.! 
e The following is a list of the genera I place in this family: 
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Mutela, Scopoli. | Glabaris, Gray. 
Chelidonopsis, Ancey. | Iheringella, Pilsbry. 

| ~ . 
Spatha, Lea. | Monocondylaa, @Orbigny. 
Pleiodon, Conrad, | Fossula, Lea. 


Brazzwa, Bourguignat. Mycetopoda, VOrbigny. 


Although in time past the Naiades or pearly fresh-water mussels 
have often been placed in a single family, and though even v. Ihering, 
whose recent classification of the genera is, I believe, a natural one, 
has placed the two groups, Unionide and Mutelid, in one super- 
family, and notwithstanding the fact that there are a few genera whose 
position on account of our lack of knowledge is doubtful, yet I think 
it quite probable that the relationship between these two great groups 
is not a very close one. 

It is true that the animals themselves do not seem to altogether 
bear out this assertion. The character of the presence or absence of 
siphons, on which the families have generally been founded is, as I think 
I have conclusively shown, utterly variable and worthless. There is 
usually some distinction in the form and the union or nonunion of the 
labial palps, but these characters are not perfectly constant, and even 
if they always held good, they would be of little importance. Ihering 
is authority for the statement that in all the South American and Afri- 
can Mutelide (and all the genera belong in these two continents) the 
outer gill-leaves on each side are firmly attached both to the mantle 
and abdomen, thus completely separating the suprabranchial cavity 
from that of the mantle back to the anal opening.. This, however, 
according to that most excellent authority, occasionally occurs in the 
Unionidee of the northern hemisphere. 


‘There will doubtless be found great variation in the matter of union of the mantle 
and gills in many other Pelecypods. Jackson observed in some specimens of Perna 
. ephippium that the two pairs of gills were separated from one another throughout- 
their length, whereas in other specimens the two median gills were connected by con- 
erescence at their dorsal border, thus uniting the two pairs as in Ostrea. The degree 
of union varied in different specimens, the gills being united for their whole extent, 
or only posteriorly. (Phylogeny of the Pelecypoda. Mem. Bost. Soc. Nat. Hist., 
TV, No: vill, p. 326, 1390;) 





en 





1895. PROCEEDINGS OF THE NATIONAL MUSEUM. 327 





It is in the characters of the embryo and the shell that we find the 
great vital distinctions between these families. In the Unionid:e the 
embryo, perhaps without exception, is a glochidiwm, which is probably 
characteristic of the nepionic stage of all the genera in the family. 
The embryo of the South American Mutelide has, wherever examined 
by vy. Ihering, proved to be a lasidiwm, and, although perhaps the 
relation of the African mutelid groups may not be so close to those 
of South America as is that of the latter among themselves, yet J 
have no doubt that their embryos will prove to be something very 
much like a lasidium. This peculiar stage is, so far as I know, entirely 
unique among Pelecypods, and though by the character of taxodont 
teeth the mutelids show aftinities for Nucula, Arca, Pectuneulus, and 
the like, yet by the evidence of their embryos they seem wholly unre- 
lated to any other lamellibranchs. 

The irregularly taxodont teeth which characterize the Mutelid are 
totally different from the schizodont teeth, which are found more or 
less developed in every genus of the Unionidew. ‘The peculiar cartilage 
pits of Fossula resemble to some extent those in Perna, and suggest a 
possible distant relationship with this and allied genera. On the other 
hand, it would seem reasonable to suppose that the unionids had their 
closest affinity with other schizodont families. 


Il. GEOGRAPHICAL DISTRIBUTION OF THE NATADES. 


In mapping out the general distribution of the Naiades, although they 
are all confined to the fresh waters of the globe, it will be found. that 
they fall into provinces something in the same way as do the other 
members of the animal kingdom. So nearly do these areas coincide in 
a number of cases with those of generally recognized regions of animal 
life, that in several instances | have applied the same names to them. 
To a considerable extent, as would be expected, these divisions of 
Naiad life are bounded by the sea, by deserts, and mountain chains 
which act as watersheds for different river systems. Yet none of these 
in all cases effectually restrict the distribution of the fresh-water mus- 
sels; and it is true that in several instances the borders of a Naiad 
region are not marked by any tangible natural barriers. 

The Palearctic Region.—This, the largest region of Naiad life, includes 
in a general way the whole of Europe, Africa (excepting the Nile), north 
of the Desert of Sahara; all of Asia north of the Stanovoi and Altai 
Mountains, including, probably, the greater part of Afghanistan and 
Beloochistan, Persia, Arabia, and Asia Minor; and all of North America 
that is drained into the Pacific. This vast region, covering an area of 
perhaps 16,000,000 square miles, is inhabited by a single and remark- 
ably homogeneous Naiad fauna. One species characteristic of this 
province, Unio margaritiferus, Linnzeus, is found in all parts of Europe 
except the region along the Mediterranean; also throughout Siberia; 
in northern Japan, wiich stands on the border between this and the 
Oriental region, and in that part of this province in North America 
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lying north of about 40°; occupying in all an area in the palearctic 
region of something like 9,000,000 square miles. The Amoor River, 
which takes its rise in Siberia and Mongolia south of the Stanovoi 
range, has a mixed Naiad fauna whose characters partake of the 
Palearctic and Oriental provinces. Unio pictorum, a species common 
to all Europe and Siberia, is found at Khabarovka, in the Amoor 
Valley, as well as Anodonta magnifica, Lea, A. cellensis, Schroeter, and 
A. plicata, Solander, which is synonymous with Cristaria discoideus of 
Lea, the latter three being common to China.! 

According to Middendorf,? Anodonta herculea, Middendorf, a Japan- 
ese species, which is a Cristaria; Unio mongolicus, Middendorf (=Unio 
margaritiferus, Linnzeus?), and Anodonta cellensis, Schroeter, are found 
in the Amoor region. His Unio complanatus, Solander, a common New 
Engiand species, which he credits to Siberia, is, according to his figures, 
without lateral teeth, and appears to be a stunted form of Unio mar- 
garitiferus. 

Schrenck® gives the following list of species of the Amoor Valley :* 


Unio grayanus, Lea. | *Unio mongolicus, Middendorf. 

*U, pictorum, Linnzeus. *U. (Marg.) dahuricus, Middendorf. 
*Unio (Marg.) margaritiferus, Linneus. * Anodonta anatina, Linneus. 
Anodonta plicata, Solander. *A. cellensis, Schroeter. 


A. magnifica, Lea. 


His Unio grayanus is certainly not that species, but a shorter, heavier 
shell, belonging, however, to an Oriental group; and the Unio mongo- 
licus is most likely a form of Unio margaritiferus with imperfect laterals. 

The southern limit of the Palearctic Region in North America can 
not be accurately given, but it probably extends to near the Isthmus 
of Tehuantepec, as one of the common Californian Anodontas has been 
found in Oaxaca. 

In all this vast area there are perhaps not more than 50 valid species 
of Naiades, which belong to the genera Unio, Leguminaia, Anodonta, 
and the species of Cristaria alluded to, though the new school of 
conchologists have considerably multiplied the genera and have run the 
specific names up into the thousands. The species are, for the most 
part, small to medium in size, without conspicuous sculpture or angles, 
or, as a rule, any bright patterns of coloring. 

The group of Anodontas typified by the well-known A. cygnea, Lin- 
neus, is distributed over this entire region, all the forms found in the 
Pacific drainage of North America either belonging to it or being, 
I think, closely related. One species, A. yuwkonensis, Lea, from the 
Yukon River, Alaska, is absolutely identical with specimens of Ano- 











1On the authority of Mousson (Journ. de Conch., XX VII, p. 26). 

2Malacoz. Rossica, Sib. Reise, 1847-1851, p. 273. 

3Reisen und Forsch. im Amur-Lande, 1854-1856, p. 694. 

4Those belonging properly to the palearctic region I have characterized by an *; the 
others are Oriental species. 
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donta beringiana, Middendort, collected by Dr. Dall at Petropauloyski, 
Kamchatka. This I have verified by comparing the types with Dr. 
Dall’s shells. 

Unio ravistissus, Kobelt, of Afghanistan, appears to be a member of 
one of the great European groups. Two Unios have been credited to 
Oregon, U. famelicus of Gould, and U. oregonensis of Lea. The types of 
both of these species are in the National Museum collection, and I can 
say without hesitation that the former is a young shell of U. multi- 
striatus, Lea, of Brazil, while the latter is only an old, rather large 
and solid U. rowelli, Lea, of Central America. Unio margaritiferus, 
Linneus, is the only species of the genus known at present in the 
Pacific drainage of North America. 

Although there is a slight mingling of the forms of this and the 
Oriental regions in the Amoor Valley and northern Japan, I only know 
of one group, represented by a single species, belonging to the Pale- 
arctic province which is extralimital, this being Unio margaritiferus, 
Linneeus, which is found in the Upper Missouri of the Mississippi area, 
and in eastern Canada and New England of the Atlantic drainage. 
Of its distribution, more will hereafter be said. On the other hand, 
I do not know of a single Naiad belonging to any other province, which 
is found within this great region. 

The Ethiopian Region.—All the continent of Africa lying south of the 
Desert of Sahara, including the Nile to its mouth, is peopled by a 
common assemblage of Naiad life. The only genera of the Unionide rep- 
resented in this region are Unio, which is distributed over the whole 
territory, and Burtonia (if it be a valid genus), with a few species con- 
fined, so far as is known, to the region of the Great Lakes. All the 
Unios are small to medium in size, and are not particularly striking in 
any way. A large proportion of them are more or less covered with 
slight zigzag or reticulated delicate sculpture, and in this particular, as 
well as in form and texture, they recall the Unios of India. This is 
especially true of the forms known from the Cape region. <A few 
species which I have not seen, have been reported on rather doubtful 
evidence from Madagasear. 

Within this area are found five genera of the Mutelide: Mutela, 
Spatha, and Pleiodon, having a wide distribution, and Brazzea and Che- 
lidonopsis, which are probably more restricted. Little is known as yet 
of the Naiades of this great territory, but long ago it was remarked by 
Morelet that the fauna, including the land and fresh-water mollusks of 
this entire region, was remarkably homogeneous. Several of the groups 
of Unio and of the Mutelidie appear to be distributed over the greater 
part of the province. So far as I know, no species or group of the 
Naiades belonging within it is found outside of the region, nor is there 
an immigrant from any other area within its borders. The ocean and 
the Desert of Sahara appear to be absolute barriers to the ingress or 
egress of Naiad life. 

The Oriental Region.—All that part of Asia lying south of the great 
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Thibetan plateau, including, probably, the Indus on the west and the 
Hoang-Ho on the northeast, is inhabited by a peculiar Unione fauna. 
With this region must be included Japan, Korea, Manchooria, Formosa, 
the Philippines, and probably all the islands of the Malay Archipelago, 
which are peopled with Naiad life, to and including the Solomon group. 
The genus Unio is everywhere abundant throughout this area, and 
Pseudodon is common to nearly all of it. A magnificent set of Ano- 
dontas is developed in northern China, and in this region Cristaria, 
Lepidodesma and Arconaia are found. Solenaia inhabits the greater 
part of the area. 

Dr. Lea was led to believe that two or three of the Unios of the 
southern part of this region were found in Australia, but later he was 
convinced that this was an error, and that no species of the two fam- 
ilies is common to the Oriental and Australian regions. The Naiad 
fauna of this region is magnificent and diversified, and almost rivals 
that of the Mississippi Valley in vigor, size, solidity and variety of forms. 
Both Dr. C. A. White and von Ihering believe that the Unios and 
Anodontas of this area are closely related to those of the central part 
of North America. Not only does there seem to be a general relation- 
ship among a large number of the Naiads of this province with those 
of the Mississippi basin, but several Oriental groups are apparently so 
close to those of our own region that it is well-nigh impossible to sepa- 
rate them. Thus, the Asiatic Anodontas typified by A. woodiana, Lea, 
if found in the United States, would be placed by most students with 
A. plana; the Chinese Unios of the group of U. housei, Lea, and myers- 
ianus, Lea, are evidently quite near the Alatus assemblage; Unio 
superbus, Lea, is very much like our U. capaxr, Green, and a number of 
the tuberculate forms of China could almost be placed in the American 
groups of U. lachrymosus aud U. pustulosus. 

Certain peculiarities of shell growth areremarkable among the Naiades 
of this entire region. One of these is the loss or partial degeneration 
of the hinge teeth, and another is the remarkable development of ver- 
tical tooth striation, to both of which attention has already been called 
in this paper. The third is the singular contortion of many of the spe- 
cies, of which there are three varieties. The first and simplest is a mere 
bending of the posterior part of the shell, either to the left or right, 
something like that of a Tellina, which is seen in two or three groups of 
elongated Chinese species. Some of these forms are bent into a strong 
curve. The second is a twisting of the shell on its axis, which occurs 
in the Arconaias and some of the Unios.! These two forms of distortion 
may occur in the same species. The third and most strange form of 
irregular growth is seen in a number of very solid, oval and somewhat 





‘Arconaia provancheriana, Pilsbry, which is twisted on its axis like a Parallelo- 
pipedon, is no doubt a distorted form of Unio complanatus, Solander, from Canada, 
and does not come from China, as has been surmised. (See Naturaliste Canadien, 
XIX, p. 171, 1889.) 
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-pustulous species, in which one valve appears as if it had been pushed 


downward when in a plastic state, and is always less inflated than the 
opposite one. 

These peculiarities are not characteristic of entire groups, as they 
may be met with in one species and absent in closely related forms. 

The Australian Region.—Australia, Tasmania and New Zealand are 
peopled with a very distinct set of Naiades, consisting, with the excep- 
tion of the single Solenaia which has been referred to the former 
island, of Unios only. It may be possible that when New Guinea is 
thoroughly explored, some of the peculiar species of Unios found in 
Australia may be discovered, as it is believed that these two islands 
were connected during Tertiary time. Only a moderate number of 
species are found in this region, as Australia has few streams, and all, 
or nearly all, of them either go dry or are reduced to mere disconnected 
pools in time of drought. In general, the shells of this region are oval in 
outline, smooth, of a dull greenish olive or brownish tint, and without 
other patterns of color marking. Some of the forms have a slight 
development of concentric ridges, and only two species are known 
which have any other sculpture: U. cweumoides, Lea, which is some- 
what tuberculous, and U. napeanensis, Conrad, which has rather sharp, 
pointed knobs or corrugations, extending out for some distance from 
the beaks. Unio dorsuosus, Gould, the type of which is in the Museum 
collection (No. 5925), is, I have no doubt, a young U. napeanensis, and 
is said to have come from the Fiji Islands.! 

At the beaks of this shell the sculpture is imperfectly radial, much 
resembling that of the South American species. The very few perfect 
beaks of Unios of this region which I have seen, have a somewhat zig- 
zag or curved radial sculpture, indicating, as do the form and color of 
the shells and the similarity of the soft parts, a close relationship with 
the South American species. The so-called Alasmodonta stuarti, from 
Australia, is merely a Unio with compressed, feebly developed teeth. 
No species of this region is known to be extralimital, and the Solenaia, 
if really from Australia, is the only member of a foreign group reUEG 
sented in this region. 

The Mississippi Region.—All the waters that are carried to the Gulf 
of Mexico through the Mississippi River are filled with a common 
assemblage of Naiades, consisting of Unios and Anodontas. In fact, 
this fauna occupies almost exclusively all the streams emptying into 
the Gulf, from the Rio Grande on the west to the Chattahoochee River 
on the east, and beyond this either the species of this region or those 
belonging to its groups are scattered from Central America to North 
Carolina. To the northward, other species or members of groups 
poepeing here have passed into New England and extended down to 


1Gould says (U. 8. Rear Boe XII, Detail) isc This mie 11 was m: cake d Fiji et ade 
probably by some accident, as I neue not that it came from eastern Asia.” It is no 
doubt an Australian, and not an Asiatic or Polynesian species. 
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southern Virginia and even into Georgia. The Red River of the North, 
the Mackenzie, the Great Lakes, most of the lower peninsula of Michi- 
gan, and the southernmost portion of Canada are, for the most part, 
peopled with Mississippi Valley species. 

No equal area on earth has such a diversity of Naiad life or such 
magnificent shells. Here are found the largest species in the world; 
here are forms with knobs, pustules, angles, lobes, and concentric sculp- 
ture. The nacre of many of them is wonderfully rich in tints of silver, 
pink, purple, salmon or red, and it is equaled in beauty by the elegant 
patterns of external painting, in stripes and mottlings and delicate hair 
lines. Perhaps twenty or more species of this region are extralimital, 
and about half as many from other areas occur within its borders. 

The Atlantic Region.—Kast of the Appalachian chain, and occupying 
all the rivers and streams from Florida to Labrador that drain into 
the Atlantic, there is a set of Unionids, consisting of Unios and Ano- 
dontas, generally moderate in size, thin in structure, and for the most 
part without strong angles, sculpture, or brilliant coloring. Toward 
the southern part of this region the forms are immensely variable and 
puzzling, and I do not know of any other area in the world in which 
it is so difficult to satisfactorily separate species and groups. Although 
both in the southern and northern part of this province the forms of the 
Mississippi Valley have entered freely, until they have met and over- 
lapped, yet there are perhaps not more than one or two species which 
belong in this region or members of any of its groups that appear in the 
waters of the Mississippi drainage proper. Anodonta fragilis, Lamarck, 
a form characteristic of the Atlantic province, is found in several places 
in the Mississippi area, notably in Minnesota; and Unio radiatus, 
Lamarck, is doubtfully reported from the St. Croix River, Wisconsin. 

The specimens of Anodonta footiana, Lea (another northern form), 
said to come from the Ilinots River, are no doubt Anodonta ovata, Lea. 
There are scarcely a dozen Mississippi drainage species found within 
this region. 

The Neotropical Region.—The entire continent of South America 
forms a single region of Naiad life, containing four genera of Unionide 
(Unio, Prisodon, Tetraplodon and Castalina) and six of Mutelide 
(Glabaris, Leila, Monocondylea, Fossula, Iheringella and Mycetopoda). 

The Unios are generally oval or rounded, moderate in size, usually 
slightly sulcate, and covered with a uniform brownish or greenish brown 
epidermis. All have radial beak sculpture, and very few have any other 
than what I have mentioned. 

The genus Unio is represented throughout the entire area, and 
strangely enough the great Andean chain does not form a barrier 
between groups. The assemblage typified by the well-known oval, 
compressed Unio ellipticus, Spix, seems to be scattered over this whole 
area, and species belonging to this group in Peru and Chile on the 
Pacific Slope of the continent can scarcely be said to differ from forms 
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on the other side. I do not t know that any other group of Unios is rep- 
resented on the western slope, and so far as I am aware, none of the 
other genera have as yet been met with in the rathe r limited drainage 
of that region. 

The great group of Glabaris typified by G. trapezialis, Lamarck, a 
very natural and closely related assemblage, is well represented, no 
doubt, throughout all the eastern and southeastern drainage of South 
Ponerica, from well down in Argentina to Central America and even 
southern Mexico. Indeed, the typical species is in the Museum collee- 
tion from the streams of Argentina to Lake Maynos in the interior of 
Peru, the San Francisco River, Brazil, and the Rio Negro on the north. 
The group is well represented in Central America and southern Mexico 
by G. bridgesi, Lea, and allied forms. <A single species, G. leotandi, 
Guppy, is found in Trinidad. No species and only three or four groups 
of this region are extralimital.! 

The Central American Region.—All Central America, including, per- 
haps, the most of the Isthmus of Panama, and all of Mexico except the 
strip west of the Cordillera, together with Yucatan and the Island of 
Cuba, form a single Naiad province which is peopled with a large number 
of Unios, a fair representation of Anodontas, a single Mycetopoda, and 
afew Glabaris. The fauna consists really of three elements, which no 
doubt represent as many migrations. 

First.—A large number of Unios, constituting the greater part of the 
fauna, which by their solid, sometimes angular and inflated forms and 
often pustulous or somewhat plicate sculpture, indicate evident rela- 
tionship to groups in the Mississippi Valley. The groups showing these 
resemblances are placed opposite each other in the following table: 


Relationship of Central American and Mississippi Valley Unios. 





Central American | Mississippi Valley | Central American Mississippi Valley 
region groups. groups. ] region groups. | groups. 
> | | 
| 
— =) |= — -|| — = ———— = es 
Unio pliciferus ........-. U. crassidens. | Unio scutulatus ......-. | U.alatus. 
Unio mexicanus .....--. | U. crassidens. Wimlopopele---ae2=-n-- | U. monodontus. 
WimatGiro wells ase => | U. Inteolus. } Unio usumasinte..-.---- | U. trigonus. 


Wmnic cuprinus)---..--..- U. alatus. || Unio usumasinte..-..-- U. lachrymosus. 


The group of Central Ainerican Unios, typified by U. aratus, does not 
seem to have a parallel in any assemblage of Mississippi Valley forms, 
but is undoubtedly related in a general way. The Unios of this region 


Attention may me ealled to the curious ae Pat a mance of ie South rene an 
species of Unios are imitated by certain Glabaris which very strongly resemble them 
externally. Thus the orbicular Unios typified by U. nocturnus have their parallel in 
Glabaris in a section typified by G. lato-marainata, and the elliptical Unios of the 
Casablance group are balanced by G. puelchana, ete. Unio delodontus and its allies 
are offset by G. wymanit and others, and the elongated solid U. parallelopipedon and a 
few others have their counterpart in G. ensiformis, which sometimes so closely resem- 
bles the members of this group that anyone would at once place it with them unless 
the hinve was examined. There is no relation whatever between the genera. Their 
resemblances are probably adaptive. 
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below the Isthmus of Tehuantepec, as well as those of Cuba, are remark- 
able for their suleate sculpture. This character is noticeable even in 
species which are pustulous or otherwise sculptured, and is seen in 
groups, the members of which in Mexico are smooth or nearly so. 

Second.—A considerable number of Unios and Anodontas, some of 
which extend down into Central America, which are either absolutely 
identical with well-known forms in the Mississippi Valley or belong with 
the assemblages of that region. The following groups of the latter 
province are represented. The group of Unio plicatus is represented 
by Unio eightsi, Lea, which is found south to Vera Cruz, and is merely a 
synonym of U. multiplicatus, Lea, a common form in the central United 
States. There are one or two other species of this group which range 
south into Central America. Quite a number of species of the group of 
Unio alatus, such as Unio tecomatensis, Lea, U. umbrosium, Lea, U. pur- 
puratus, Lamarck, and the like, are found in Mexico, and one species 
something like Unio tenuissimus (U. delphinulus, Morelet), is found in 
Honduras. The group of Unio gibbosus is represented by Unio discus, 
Lea, a compressed, ponderous species in Central America; that of Unio 
luteolus by a nearly typical species U. hydianus, Lea, and that of Unio 
anodontoides by the form of the same name, all of which species extend 
across the Rio Grande River. Unio couchianus, Lea, of the Lachrymosus 
group, is a Mexican species, and it is probable that representatives of 
other northern groups will be found in thisregion. Anodonta henryana, 
Lea, of Mexico, is scarcely distinct from A. imbecillis, Say, of the Mis- 
sissippi Valley; and the group of Anodontas, of which A. grandis, Say, 
may be considered the type, has several representatives in the northern 
part of the province. 

Third.—The few Glabaris and the Mycetopoda heretofore mentioned, 
which are found in the southern part of this area. Only about a 
half dozen species of this region are found in the United States, and 
perhaps as many belonging to that country extend into Mexico, 
though these numbers will probably be increased with more thorough 
exploration. 


DISTRIBUTION IN TIME AND GENERAL CONCLUSIONS. 


Unio and Anodonta have been believed by some authors to extend 
well back into the Paleozoic, and, while this may quite probably be 
true, yet I do not think the evidence is sufficient to denionstrate it. 

Two or three species of Unios were collected by Professor Cope in the 
valley of Gallinas Creek, New Mexico, from strata which he regarded 
as of Triassic age.! 

These shells were so broken as to be hardly recognizable, though 
they are no doubt Unios. One of them, however, was described by 
Meek under the name of Unio cristonensis,” but it may be as well to state 


1 Ann. Rept. Expl. and Sur. west of the one-hundredth meridian, 1875, p. 81. 
2 Ann. Rept. Expl. and Sur. west of the one-hundredth meridian, 1875, p. 83. 
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that there is some little doubt as to whether the strata in which they 
were found is Triassic or Jurassic. 

Something like a year ago a half dozen species of fossil Unios were 
sent to the writer by Mr. E. T. Dumble, of the Geological Survey of 
Texas, which came from what are believed to be fresh-water Triassic 
beds in that State. Numerous valves of one of the species show per- 
fect cardinal and lateral teeth, which do not seem to differ from those 
of many recent species.! These six forms, though not particularly 
striking in outline or appearance, belong to at least as many different 
groups, and do not show any more relation to each other than a half 
dozen specimens would if taken at random from different parts of the 
world. One of them is somewhat triangular in outline and compressed, 
with cardinal teeth much like those of the South American forms; 
another has slight, radiating striz on the posterior part, and a third 
species, which resembles some of the forms of U. pictorum of Europe, 
has strongly developed, radial beak sculpture! The fact of this diversity 
would go to show that the genus had been, in all probability, a long 
time established at the time these were living. A few species have 
been found in the Jurassic beds of the western United States, some 
of which seem to be prophetic of groups which are living to-day in the 
Mississippi Valley, and the forms which are known to be Cretaceous 
from that region bear out this prophecy. But when we come to the 
lacustrine or estuary strata of the Laramie group in this same terri- 
tory, we find a most astonishing resemblance to forms now occupying 
the central United States. These beds are believed by some to be 
Upper Cretaceous; by others they are referred to the Lower Eocene, 
and Dr. White, whose labors in this field are so well known, believes 
that the waters in which they were deposited were slightly brackish; 
and in fact the Unios and other fresh-water shells of that region are 
often found associated with Cyrena, Ostrea and Anomia, genera which 
now live in estuaries. ; 

In the Laramie beds, species are found evidently belonging to such 
groups as that of Unio plicatus, U. perplexus, U. gibbosus, U. clavus, 
U. metanever, U. securis, U. alatus, and Anodonta grandis, and there are 
forms from these strata which could hardly be separated from living 
species if the latter were fossilized. Dr. White has called attention to 
the fact” that the anterior portion of many of the elongated species of 
these beds is greatly shortened, and this character is observable in a 
number of species in China. Whether the Naiades originated in North 
America or the Old World is not now known. At any rate, I do not 
think any careful student can examine a good series of species trom the 


‘These species were sent to the writer to be named and described, and a paper was 
prepared with descriptions and figures, to be published in the report of the Geolog- 
ical Survey of Texas. On account of the lack of appropriations for continuing the 
work, the paper was not published by the Survey. The National Museum has under- 
taken its publication, and it will shortly appear in the present volume of Proceed- 
ings (pp. 379-383). 

2Third Ann. Rept. U. 8. Geol. Surv., p. 401. 
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Oriental region, without being convinced that the Unione fauna of 
that area is somewhat closely related to that of the Laramie beds and 
the Mississippi Valley, and the conclusion seems reasonable that a 
migration took place, perhaps during or shortly after the Laramie 
epoch, over an old, now submerged, landway, either from Asia to 
North America or vice versa. It is, L believe, more probable that this 
fauna developed in the western continent than the eastern, for, as we 
have seen, a few prophetic types of it appeared in the North American 
Jurassic, while the earliest recorded existence in the Old World of 
species which seem intimately related to it is in the later Cretaceous or 
earlier Tertiary. While some eight or ten groups of Unios and Ano- 
dontas now living in the Oriental region bear such a strong resem- 
blance to similar assemblages in the United States that at first sight 
they seem to be the same, I believe every one of them to be distinct, 
and it seems probable, when it is taken into consideration how slowly 
the Naiades change, and the fact that the forms of the Laramie groups 
have scarcely altered specifically in our own country, that if any such 
migration and separation took place, it occurred a long time ago. 

It is quite likely that about this time members of some of the Lara- 
mie groups found their way into Mexico, Central America and Cuba. 
It is very probable that this area was separated from South America 
at that time, and for a considerable period since, as no interchange of 
Naiades is known to have taken place between the continents until per- 
haps during the Pliocene, or at least since the last union of land areas 
took place. No North American form is found in South America, and 
the few Glabaris and the Mycetopoda that have entered the Central 
American province from the south, have scarcely changed specifically. 
This Laramie Unio fauna in Mexico and Central America has every 
appearance of having been in some way isolated from the rest of 
North America, as if it had developed under insular conditions. 
Almost all of the older groups of the Central American region have 
their analogues in the Mississippi Valley to-day, yet very few species 
of these Mexican groups come north of the Rio Grande River; and 
while there is a slight mingling of forms of the two provinces, yet the 
eroups can be separated, and the southern Naiad fauna has a distinct- 
ive appearance, notably in the much softer, more silvery, nacre, and an 
indefinable difference in the epidermis. I should say that these older 
Central American fauna groups bore about the same relation to those 
of the Mississippi Valley as do many of those of the oriental region. 
Judging from the apparent evidence of the Naiades, one would suppose 
that after the migration of these old forms into Mexico and Central 
America, they were isolated from the rest of North America long 
enough to take on certain peculiarities, and that after this the two 
areas were connected again, and that since the connection a few species 
of Unios and Anodontas of the present Mississippi Valley groups had 
migrated southward. I am aware that what is known of the geology 
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of this region does not seem to support the idea of any separation of 
Mexico from the rest of North America during Tertiary time, but I 
simply give what appears to be the evidence of the Naiades.! 

It is possible that at some time during the occupation of this region 
by the older Naiad fauna there may have been a strait through the 
present Isthmus of Tehuantepec, which separated Central America 
from Mexico. The strongly suleate sculpture of most of the Unios of 
this lower region may have developed under insular conditions, or it is 
possible that it is wholly due to climate. 

The Naiad fauna of the Atlantic area, while consisting generally of 
moderate-sized Unios and Anodontas, without, as a rule, any striking 
characters, was, I believe, developed from that of the Mississippi Valley, 
but it has long been separated by the Appalachian chain. Unio (Ano- 
donta) undulatus, Say, of the Northeastern States, is only a mere variety 
at best of the U., (Anodonta) edentulus, Say, of the Mississippi drainage. 
Unio (Margaritana) marginatus, Say, found in the former region, though 
smaller and more delicate, is identica] with the western species. Unio 
radiatus of New England belongs to the western Luteolus group, and 
in some cases approaches so close to the type that the two cannot be 
satisfactorily separated. Unio ochraceus, Say, aud U. cariosus, Say, 
belong to the Mississippi group of U. ventricosus, while the groups of Unio 
(Margaritana) calceolus and Unio pressus are about equally developed 
in the two regions. The migration of these forms has no doubt been 
made around to the northward of the Appalachian chain, as the species 
belonging to these groups in the Atlantic drainage are abundant in 
New England, but gradually vanish as we go southward. South of 
the dividing range, the relationship is still more apparent. The great 
Mississippi Valley groups of Unio tetralasmus, U. subrostratus, U. 
crassidens, U. parvus, and U. ventricosus are all well represented in the 
Atlantic drainage of Georgia, Florida, and in some cases as far north 
as North Carolina, though there seems to be a slight separation of 
the two areas between the Ocmulgee River, which drains into the 


1T quote from a letter received from Mr. H. A. Pilsbry, regarding the evidence of 
the land and fresh-water snails in this connection: ‘‘Now as to Mexico, we have 
there in the south a ‘tincture’ of South American types, evidently of recent origin. 
The Solariopsis and Labyrinthus very likely came north in or since the Pliocene eleva- 
tion of the isthmus. The Melanians of Mexico are distinctly South American. 
Besides, Mexico has in the Eucalodium, Holospira, Glandina, etc., element a distinct 
fauna, suggesting insular conditions both from the West Indies and North America, but 
nearer the former. At all events, it looks as if the fauna of nerthern Texas and 
New Mexico is a recent mingling of the two faunas, the Polygyras moving south, 
and Holospira, Bulimulus, ete., moving north. How much this appearance is due to 
mere isotherms, I am not prepared to say; but still, without having any tabula- 
tion of the faunas before me, it looks as if to a peculiar nucleus of genera which 
evolved their differential features on Mexican soil had been added lately an ele- 
ment from South America, another from the West Indies, a third from the United 
States, these introduced factors being still far stronger toward their respective 
points of ingress.” 
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Atlantic, and the Flint River, which empties into the Gulf. The 
great group of Unio buckleyi, which is so characteristic of Florida, 
the coast region of Georgia, and South Carolina, is so closely related to 
that of Unio crassidens on the one hand and Unio complanatus on the 
other, that the systematic position of many of their species is wholly 
uncertain. Again, the group of Unio jisherianus, also characteristic of 
the Atlantic region, almost insensibly merges into that of U. buckleyi, 
through such forms as U. aheneus, Lea, U. oscari, B. H. Wright, and 
U. hazelhurstianus, Lea; and the small group typified by U. downiei, 
Lea, inhabiting Georgia and Florida, shows about equal relationship to 
those of U. crassidens, U. buckleyi, and U. complanatus. 

In 1868 Lea described a number of fossil Naiades' from a marl bed near 
Camden, New Jersey. He believed this bed to belong to the Greensand 
of the Cretaceous, and noticing the strong resemblance of the forms to 
many now living in the United States, gave them names indicating 
this resemblance. The age of these beds is uncertain, but is probably 
more recent than what Lea supposed. The fossils are all casts of a 
somewhat ferruginous marl, and are quite imperfect, but among them 
are forms strikingly like Unio anodontoides, U. rectus, U. complanatus, 
and Anodonta corpulenta, and I think it not unlikely that they are in 
most cases the remains of living species, and that the beds are not 
older than the Pliocene. At any rate, they seem to show a much more 
intimate mingling of Atlantic and Mississippi forms at the time they 
lived than is now known to exist anywhere in either of the two regions. 

As [ have shswn before, many of the species of the Mississippi Val- 
ley extend into Canada; they occupy almost exclusively the southern 
peninsula of Michigan, the Great Lakes, the Red River of the North, 
and the drainage system of the Mackenzie. This migration, which is 
entirely distinct from the earlier mingling of eastern and western 
species, is due, no doubt, entirely to the influence of the Glacial epoch. 
It is now generally admitted that during this time a vast cap of ice 
covered a greater or less extent of the Arctic and North Temperate 
regions of North America, and that at the close of the Ice age the 
southern edge of this cap gradually melted back for some distance 
from its extreme limit. North of the Height of Land in British North 
Amelica great lakes were formed, which could only drain into the 
Mississippi Valley, since the wall of ice on the north and east formed a 
barrier in that direction. Several of these ancient drainage beds have 
been discovered; one near Chicago, another at the western end of Lake 
Superior, by which the water flowed down the St. Croix River; a third 
down the Minnesota River by way of the Red River of the North, and 
still another along the Maumee across to the Wabash.? It is probable 
there was an. overtlow down the Missouri River, as Unio margaritiferus 
is found in the upper waters of this stream—the only point where it is 
known to occur in the Mississipp1 basin. 


1Proc. Acad. Nat. Sci. Phila., XX, pp. 162-164, 1868. 
*See Popular Science Monthly, XLVI, No. 2, p. 217. 
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Numerous species of Naiades no doubt pushed up from the Missis- 
Sippi basin into these lakes, and when the ice cap finally melted they 
occupied much of the area of the Mackenzie and St. Lawrence systems. 
Unio margaritiferus, Which is cireumboreal, is not known to exist in 
the central British American region, but is found in eastern Canada 
and New England. It is quite probable, as has been suggested by 
Wetherby,' that this species may have extended across this whole area 
in pre-Glacial times; that the onward movement of the ice cap exter- 
minated it in this central area, and that it was driven southward to the 
east of the Appalachian chain, where it still survives. This ice cap 
may have also driven out and destroyed much of the Atlantic drainage 
fauna, which was afterwards replaced by the more vigorous Missis- 
sippi Valley forms.” The Atlantic drainage group of Anodontas 
typified by A. fluviatilis seems to be closely related to the Cygnea 
group, and may have been separated from the latter by the ice 
sheet. 

In the Old World, Unio and Anodonta are believed by Ludwig’ to 
date back to the Carboniferous. The forms which he refers to these 
genera are from Rhenish Westphalia, and are small, oval, oblong shells, 
one of which has suleations on the beaks. From the figures of the 
hinges, I greatly doubt whether the species referred to Unio belong to 
that genus. The few Unionide known from the Old World Jurassic 
and Cretaceous strata do not seem to show decided relationships with 
any other Naiad fauna. Spatha galloprovincialis, Matheron, which was 
described by its author as a Unio, is believed by Sandberger to belong 
to the former genus. 

In the figures of this species given by the author, the shell bears 
some resemblance to a Spatha, but is very different from any species I 
know of belonging to that genus, in the character of the beak sculpture. 
In Spatha, the umboes are smooth or nearly so, as are the shells of the 
Mutelid in general. Thisspecies has strongly concentrically seulptured 
beaks, the ridges ending in a very sharp angle posteriorly. It may 
possibly be a Leguminaia. 

Several fossil Unios are known from Siberia and India, from what 
are believed to be Tertiary strata. These resemble the solid forms of 
China and the Mississippi Valley, and Unio bituberculatus, v. Martens, 
from the former country, is very much like Unio perplexus, Lea, from 
the Ohio River.° 

In examining the fossil Tertiary Naiades of eastern Europe, one can 
not help noticing the wonderful resemblance of certain forms to well- 
known groups in the Mississippi Valley. Regarding these species and 


' Journ. Cin. Soc. Nat. Hist., July, 1881, p. 7. 

2See paper by the writer in Proc. U. S. Nat. Mus., XVI, pp. 991-995. 

3Paleontogr., VIII. Die Najiiden der Rheinisch-Westphalischen Steinkohlen- 
Formation. 

+Land und Siisswasser Conch. der Vorwelt, p. 95. 

°See Abdr. d. Zeitsch. deut. geol. Gesellschaft, 1874, p. 743. 
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their relationship to North American forms, I can not do better than 
to quote from Dr. C. A. White:! 


a 

It has already been shown that the living Unionide of all Europe depart compara- 
tively little from the primary, typical, oval form, and smooth or plain surface. These 
are the characteristics, so far as I am aware, of all the fossil species, save one, that 
are found in the strata of western Europe, including those from the Wealden and 
Cretaceous rocks. The exception referred to is Unio toulouzaniti, Matheron, from the 
Lignite strata of the department of the mouths of the Rhone, which, while differing 
but little in form from the other fossil and living Unionidz of western Europe, is 
marked by small plications upon its postero-dorsal surface. In Slavonia, Croatia, 
Dalmatia, and other parts of southeastern Europe, however, the fossil Tertiary spe- 
cies of Unio are much more numerous than the living species of the family are in the 
whole continent. Furthermore a large proportion of the types of these fossil species 
of southeastern Europe are as distinctively ‘‘ North American” in character as those 
are which now live in the Mississippi River and its tributaries. 

From these facts the inference seems to be a natural one that the living Unionidse 
of all Europe are descended from those which are represented by the Mesozoic and 
Cenozoic fossil species of the western part of that continent; while the line of descent 
of the fossil species of southeastern Europe has evidently been cut off by disastrous 
changes of the physical conditions necessary for its perpetuity. The fact that these 
last-mentioned fossil species are identical in type with those of North America pre- 
sumably indicates, though it does not necessarily prove, a community of origin; in 
which case they must have reached their present separated regions by some ancient 
continental connection now destroyed. 


Among the Pliocene Unios from Slavonia there are many which almost 
absolutely agree with species living in the United States, belonging to 
the groups of U. clavus, U. trigonus, U. perplevus, U. pustulosus, and other 
well-known Mississippi Valley assemblages; and U. sibinensis, Tenecke, 
is almost exactly like U. houstonensis, Lea, of Texas; U. newmayri, 
Tenecke, is the counterpartof U. modicus, Lea,of Alabama; U. stolitzkai, 
Neumayr, isa nearly perfect reproduction of U. wsopus, Green, from the 
Ohio River, and U. novskalensis, Tenecke, is like a slightly roughened 
U. pyramidatus, Lea, from the same stream. Other species from the 
Pliocene beds of Slavonia almost as closely resemble U. leai, Gray, and. 
U. osbecki, Lea, of China. 

It seems not unreasonable, no matter where these striking types of 
Unios and Anodontas may have originated, whether in North America 
or the Old World, that they afterwards spread so that they occupied 
the greater part of Asia, Europe, except its western part, and possibly 
Africa, whose Unione fauna is, by the characters of the shells, apparently 
closely related to the Tertiary fauna of Europe, and that of India at the 
present time. It may be that the extreme cold of the glaciers exter- 
minated or drove these forms to the region south of the Himalayas in 
Asia, and that the simple and probably more hardy species of western 
Europe spread rapidly to the eastward and southward after the Glacial 
epoch until they peopled the vast Palearctic region. But it seems 
probable that the European and northern Asiatic Anodontas, whose 
descendants now inhabit North America west of the Rocky Mountains, 
crossed over during the iate Tertiary, as some of the forms now found 








1Bull. U. S. Geol. Surv., III, Art. 23, p. 621, 1877. 
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in the latter region have inhabited it long enough to change specifically 
from their oriental ancestors. 

J. G. Cooper believes that he found a form of Anodonta nuttaliana, 
Lea, one of the Cygnea group, in the Pliocene beds of Kettleman Lake, 
California,! and in other localities, but these formations may be of more 
recent date. 

It is probable that Unio (Margaritana) margaritiferus, Linnzeus, is the 
type of a group which for a long time has been distributed around the 


boreal regions, as it seems to be very closely related to a number of 


widely scattered forms. 

The theory of a comparatively recent land connection between north- 
ern Asia and North America is further confirmed by the fact that some 
fifteen species of land snails, and about five or six more fresh-water 
forms, are common to the entire boreal regions of the globe; and Dr. 
Asa Gray has shown’ that there are very many species of plants belong- 
ing to China and Japan which are identical with those found in eastern 
North America, and for others there are exceedingly close representa- 
tive species in the New World. 

The Unione faunas of the Australian and Neotropical regions may be 
considered together, as they are evidently closely related. The theory 
of an antarctic land connection between these regions is not at alla 
new one, and recently Mr. Charles Hedley, in a paper on “The faunal 
regions of Australia,”* brings forward some strong arguments in favor 
of such a connection, as he believes it necessary in order to explain 
certain relationships between the life of the two regions. The Mutelid 
fauna of South America is also, no doubt, related more closely to that 
of Africa than to anything else at present existing, and von Ihering! 
suggests a probable land connection between South America and Africa 
across the Atlantic during the Mesozoic, to account for its present dis- 
tribution. 

It does not seem to me that it is necessary to bring in any such 
immense and violent changes of land and sea to account for the presence 
either of the Mutelide in Africa and South America or the nearly related 
Unios in the Australian and Neotropical regions. It must be remem- 
bered that changes take place in the fresh-water mussels very slowly; 
that species are living to-day that scarcely differ from those found at 
the close of the Cretaceous or the beginning of the Tertiary periods; 
and that the relation between the Mutelide of Africa and South Amer- 
ica is not a very close one, so that it is not necessary in either case to 
prove any recent mingling of these faunas, either by a land way or 
other means. I believe it is far more probable that the Unios of South 
America and the Australian region are the remnants of earlier types 
that may have had a wide distribution throughout the northern hemi- 


1Proc. Cal. Acad. Sci., 2d ser., IV, part 1, p. 168. 

2Address before Am. Assn. Adv. Sci., August, 1872, p. 10. 

SRead at the Adelaide meeting of the Australasian Assn. Ady. Sci., September, 1893. 
4Zool. Anzeiger, Nos. 380 and 381, p. 14, 1891, 1892. 
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sphere. ‘The presence ee a species in what are -e probably ‘Pringsic strata 
in Texas, with strongly radial beak sculpture, a character now confined 
to the Unionids of the two areas in question, is evidence in this direc- 
tion. The forms with variously sculptured beaks which bear the embryos 
in the outer gills may be a more recent, vigorous stock, and it is pos- 
sible that they have taken possession of the lakes and streams of the 
northern hemisphere and driven these older types to the southward. 

The same thing may be true with the Mutelidee, whose northernmost 
limit in the Old World is the lower Nile, and in the New, southern Mex- 
ico. And if the Cretaceous fossil now known as Spatha galloprovin- 
cialis, Matheron, from the mouths of the Rhone, is really a member of 
that genus, it would give color to this theory, which necessitates no vio- 
lent changes of land and sea to account for present Naiad distribution. 

To briefly sum up: The old arrangement of the families Mutelide 
and Unionide based upon the presence of siphons in the former and 
their absence in the latter can not stand, as this character may be 
developed or wanting in a single genus or even species. Ihering’s 
redefinition of the families, in which the former is founded on the fact 
that the embryo is a three-parted lasidiwm, and that of the latter a 
glochidium, with the animal inclosed in a bivalve shell, agrees essen- 
tially with the characters of the hinge and shell generally. Those 
forms which would seem to belong to the Mutelide have irregularly 
taxodont teeth or vestiges of them, while the Unionide have schizodont 
teeth, which are arranged as cardinals or laterals, or both, though they 
may be merely rudimentary or even sometimes absent. The Naiades 
seem to be capable of being grouped into assemblages of related forms 
which have a more immediate common ancestry, and on the basis of 
this grouping we find them distributed into eight provinces, four of 
which are in the Old World and essentially agree with the regions of 
animal life of Wallace and Sclater. 

These may be tabulated as follows: 

AREAS OF THE NAIAD REGIONS.! 

Europe. 
Northern and western Asia. 
North Africa to the Desert. 
Pacific drainage of North America, 


Ethiopian. --- =... Africa south of the Sahara. 
( Asia south of the Himalayas. 


Palearetics. 22-2. 


Oriental -.-.-... ? East Indies to the Solomon Islands. 
r ¢ Australia. 
Australian ....-. Mi Tasmania. 
) New Zealand. 
Neotropical -...-.. South America. 


Central America. 
Central American, Mexico east of the Cordillera. 
Cuba. 
Entire Mississippi Valley and the Gulf drainage from west Florida 
to the Rio Grande. 
Mississippian.... { Mackenzie River system. 
Red River of the North. 
teat Lakes. 
{ Lower St. Lawrence and rivers of eastern Canada. 
e Atlantic drainage of the United States. 


AGlanbien.= eee 


Spor map of Naiad Regions see Plate IX. 
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- The Unios undoubtedly date back well into the Jurassic; probably 
into the Triassic. The post-Cretaceous Unio fauna of the Northwestern 
States is evidently closely related to the fauna of the Mississippi Val- 
ley, and this seems to be related to that of Mexico, to the oriental 
fauna, and more distantly to that of tropical Africa, as well as to the 
Tertiary forms of eastern Europe and Siberia. The Unios of Australia 
and South America are apparently closely related to those of the 
Australian region. There seems to be, too, a general relationship 
between the Mutelide of Africa and South America. These Mutelids 
and the Unios which bear the embryos in the inner gills have perhaps 
formerly occupied extensive areas in the northern hemisphere, and 
may have been supplanted by more modern forms. 
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NOTE ON THE OCCURRENCE OF AN ARMADILLO OF THE 
GENUS XENURUS IN HONDURAS. 


By FREDERICK W. TRUE, 


Curator of the Department of Mammals. 


AxpoutT four years ago the National Museum received from Chameli- 
con, Honduras, with other mammals, an armadillo of the genus Xenurus. 
This is the first instance, so far as I am aware, in which any representa- 
tive of this genus has been found in Central America. The species is 
presumably the XY. hispidus of Burmeister, but to this I will refer again 
presently. 

The specimen (No. 19464, U.S.N.M.) is a female, and was obtained at 
Chamelicon, Honduras, January 8, 1891. Mr. Wittkiigel, the collector, 
states that the native name of the species is “Tumbo.” He gives the 
following dimensions: 

Total length, 1 foot 5 inches; tail, 64 inches; hind foot, 4 inches.! 
The skin, from which the skull was extracted, has been mounted, and 
I have measured it, with the following result: Total length, along 
curves, 510 mm.; head and body, 362 mm.; head, 73.5 mm.; tail, 150 mm. ; 
ear from crown, 27 mm.; hind foot and claw, 66.5 mm.; longest claw of 
fore foot (straight), 38.5 mm. 

As but few specimens of the smaller Yenuri have been examined, I will 
describe this individual (Plate X) somewhat in detail. The head is short 
and blunt, and the extremity of the snout entirely naked for a distance 
of 16mm. The cephalic shield consists of about 38 comparatively large 
plates. There are two short rows of plates in front of the scapular 
shield, of which the first contains 6 plates and the second 8 plates. The 
scapular shield consists of 8 antero-posterior rows of plates, including 
an anterior, narrow, marginal row, and the posterior row which resem- 
bles a thoracic ring. These rings are 11 in number, each with from 25 
to 31 plates. The pelvic shield has 10 antero-posterior rows of plates. 

The plates of the scapular and pelvic shields are large and quadrate, 
with rounded edges; those of the thoracic rings are rectangular, with 





1This is probably a measurement of the hind Jeg. The foot with claw measures 
22 inches. 
Proceedings of the United States National Museum, Vol. X VILII— No. 1069. 
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straight edges. The marginal plates are smaller than the others and 
rounded. Between each pair of plates on the thoracic rings one hair 
only is exserted. 

The ears are margined with a row of small rounded scales, but other- 
wise are entirely naked. The feet and outer sides of the legs are 
covered with somewhat scattered, flat, orbicular scales. The tail has 
similar flat seales, about 1.5 mm. in diameter, embedded in the skin at 
regular intervals. From the posterior margin of each scale one hair is 
exserted. The terminal portion of the tail for about 40 mm. is entirely 
naked on the upper side. 

On the belly the hairs are in tufts, which are arranged in regular 
transverse rows. There are about twenty of these rows between the 
insertion of the fore and hind legs. 

The relative size and length of the claws is the same as in the large 
species, Y. unicinetus. 

Theskull (Plate XI) indicates that the individual is rather young. The 
nasals are narrowest in the middle, and expanded at the anterior end 
and also behind. Their posterior terminations are oblique, the frontal 
extending forward in an angle between them. ‘The frontal itself is 
greatly swollen and the interorbital constriction is pronounced. The 
supraoccipital is flat. The posterior half of the jugal is much broader 
than in_Y. wnicinetus, and its lower margin turns up sharply to meet the 
squamosal, making nearly a right angle with the anterior half. The 
basioecipital is narrow between the tympanic bullae. The palate is 
short, its length behind the tooth row in the median line not more 
than that of the last two dental alveole and half of the third, while 
in XY. wnicinetus it extends backward a distance greater than the length 
of the last four dental alveole. 

The lower border of the mandible is not concave posteriorly. The 
coronoid process is small, but well formed and somewhat curved. The 
condyle is concave. 

Dental formula, ?. 


Dimensions of the skull. 


| 25962°5)) 35382 











Measurements. female, Measurements. female. 
——— oe ————— | = 
mm. | mm. 
| Length from upper margin of fora- Breadth of nasals at anterior extremity; 10.5 
| men magnum to end of nasals --.| 80 Breadth of nasals at posterior extremity 9.5 
areatest zy gomatic preadths=- cease | 41 Leneth of palate.-.-.---.-.--- aia 46 
Mastoid breadth 2-2 -m<eaiiae | 38 | Length Ot toathi maw sees eee 28 
Length‘of nasals in median line. --.-- 23. || Length from last tooth to end of ptery- 
Interorbital constriction .....-.--..- 26 Oda eee eee ee ae ER re ie et! 
| 





I have little hesitancy in referring this Honduras specimen to the 
Dasypus [Xenurus| hispidus of Burmeister,’ although his types came 
from Lagoa Santa, Brazil. It agrees thoroughly both in size and in 
details of structure, except that the nasal bones a to be somewhat 


iegan, pees ieee Brae aL Theil, 1854, Dp: 287. 
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different in shape. Thereis considerable variation in this latter feature 
in other armadillos. 

In 1873 Gray published figures of two skulls similar to that of the 
Honduras specimen.' For one of these he established the species 
Xenurus latirostris, and for the other a new genus, Ziphila, with 
Z. lugubris as a new species. 

Judging from the figures alone (for the descriptions are to some 
extent self-contradictory), the skulls represent closely allied, if not the 
same, species. The figures are presumably of natural size, though itis 
not so stated. If such is the case, the skull of Z. lugubris is somewhat 
larger than the Honduras specimen, but practically identical in form 
The former differs in that it has a somewhat thicker muzzle and less 
elevated frontal sinus. In the skull of X. latirostris the muzzle is 
shorter and broader still, and the frontal sinus is also still less elevated. 

In view of the large amount of individual and age variation which 
the armadillos present, it is perhaps reasonable to suppose that the 
skulls of both X. latirostris and Ziphila lugubris, together with that of 
the Honduras specimen, are specifically identical with Y. hispidus. 
It is not possible to demonstrate this, however, with the material now 
available, and the present paper is intended rather as a contribution 
_ toward the solution of that question. Its prime object is to record the 
presence of the genus Yenwrus in Central America. 


'Hand-list of Edentates, 1873, pp. 22, 23, pl. 7, figs. 1-4. 
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SKULL OF XENURUS HISPIDUS, Burmeister 
(No. 35382, U. S. N. M.) 








THE GENUS CALLINECTES. 


By Mary J. RATHBUN, 


Second Assistant Curator, Department of Marine Invertebrates. 


THE GENUS Callinectes was formed by Stimpson in 1860! for the 
reception of the species of Portunide having a narrow or L-shaped abdo- 
men in the male, and the merus of the outer maxillipeds short, sharply 
prominent, and curved outward at its antero-external angle. In this 
genus he places “the common American Lupa diacantha” (Latreille), 
and for want of sufficient material is unable to find constant differences 
between the northern and southern varieties of this species, or even to 
separate Pacific Coast specimens, regarding as doubtfully distinct 
L. bellicosa, which he had recently described from Guaymas. 

In 1863 Lieut. Albert Ordway? published comparative descriptions 
of nine different species of Callinectes.’ Say’s name hastatus was given 
to the common species of eastern North America, the name diacanthus 
was restricted to a Brazilian form described by Dana in 1852, and six 
new species were added. Mr. Ordway claimed that there were well- 
marked characters separating the species, the variations in the abdomi- 
nal appendages of the male being of primary importance. 

In 1869 Prof. S. I. Smith gave the name C. dane to Dana’s C. diacan- 
thus. 

A. Milne-Edwards in his revision of the Portunide ‘ did not recognize 
the validity of the genus Callinectes, but later® he considered it as dis- 
tinct and placed in it Lupa diacantha(Latreille), the one species embrac- 
ing all the Callinectes of America and West Africa. The species 
described by Say, Stimpson, Smith and Ordway, were recognized simply 
as varieties or races, the characters separating them being considered 
of trivial importance and not constant. ‘To these varieties or races he 
added five others, three of which were made on slight characters. 





1 Ann. Lyc. Nat. Hist. N. Y., VII, p. 220. 
2Afterwards Brig. Gen. Albert Ordway of volunteers. 
3 Boston Journ. Nat. Hist., VII, pp. 568-579. 

4Arch. Mus. Hist. Nat. Paris, X, Addenda, 1861. 

5 Crustacés de la Région Mexicaine, 222, 1879. 


Proceedings of the United States National Museum, Vol. XVIII—No. 1070. 
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In 1879 Kingsley described a species, C. dubia, from the west coast 
of Nicaragua. In 1893 Mr. James E. Benedict added Callinectes tum- 
idus, var. gladiator, from the west coast of Africa. 

I have reduced the number of the above species by two, the 
C. pleuriticus of Ordway and C. dubia of Kingsley being based on 
young specimens of C. arcuatus. I have changed the name Calli- 
nectes hastatus to Callinectes sapidus and have added a new subspecies, 
C. sapidus acutidens. 

De Geer! was perhaps the first naturalist to represent a Callinectes. 
Under the name “ Crabe de l’ocean,” he described in very general terms 
aswimming crab which he supposed identical with Cancer pelagicus of 
Linneus, but which Ordway considered synonymous with Gibbes’ Lupa 
sayi. Figures 8,9 and 11 correctly represent neither of these species, 
nor are they applicable to any species of Callinectes, while, on the other 
hand, Figure 10 shows the narrow abdomen characteristic of that genus. 

Bose” deseribes the habits of the common edible crab and the 
methods of taking it; but calls it’ by the name of another species, 
Portunus hastatus, translating a description given by Fabricius instead 
of describing the specimens he has seen. 

Say was the first to give an unmistakable description of our northern 
Callinectes, calling it Lupa hastata, thereby confusing it with the Lin- 
nean Cancer hastatus, a different species of Lupa, from the Mediterra- 
nean. That he undoubtedly meant to redescribe the known species is 
evidenced by the phrase, ‘‘In addition to the particulars already stated 
by naturalists of its manners.” Say also redescribed Lupa pelagica 
(Linneus), but the name of his form of that species was soon changed 
by Gibbes to Lupa sayi. It is evident that in like manner the specific 
name hastata should be retained solely for the Linnzean form. It does 
not alter the case that the European and American species are now 
placed in different genera. 

After Say, Latreille was the only writer to give a name to our species. 
In 1825‘ he deseribed Portunus diacantha, but unfortunately confused 
several species under this name. As the variety he mentions as having 
been sent from Philadelphia, in which “les quatre dents du front sont 
réunies et ne forment qwun lobe largement échancré,” is undoubtedly 
our common Callinectes, his typical form must be a different species. 
The terms ‘flavescente, maculis rubris, elongatis” and ‘un verdatre- 
obseur en devant” are strongly suggestive of the southern Callinectes 
bocourti. In any case, the name diacanthus is not available for the 
common northern form. 

Besides the collection in the United States National Museum, I have 
been permitted, through the kindness of Dr. Walter Faxon and Prof. 





1Mémoires pour servir a 1’ Histoire des Insectes, VII, 427, pl. XXV1, figs. 8-11, 1778. 
2Hist. Nat. Crust., I, pp. 212-214, 1801-1802. 

3Page 219. 

4Encye. Méth. Hist. Nat., Entom., X, 190. 
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S. I. Smith, to examine a number of specimens in the Museum of Com- 
parative Zoology of Harvard University and the Peabody Museum of 
Yale University. Iam indebted to Prof. C. C. Nutting for permission 
to notice a specimen of C. dane from Cuba, collected by the Bahama 
expedition of the State University of Iowa in 1893, and owned by 
thatinstitution. The approximate number of specimens of each spe ies 
examined is as follows: 


Specimens of Callinectes examined. 











Name of species. Seance Name of species. ar 
; aa 
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Only in working over a large amount of material is it possible to 
judge whether the characters separating nearly related forms are 
invariably coexistent, or whether they are modifications dependent on 
environment, or simply individual variations. In the present case I 
have been able to verify Ordway’s classification, which was necessarily 
based on a limited number of individuals. 

The value of the differentiation of the generative organs in deter- 
mining species, has for some time been recognized. It is well exempli- 
fied in Callinectes. In C. sapidus, our comion edible species, and the 
only species north of Cape Hatteras, the appendages of the first abdom- 
inal segment in the male reach as far as the tip of the last segment. 
This is also the case in C. bocourti, of the tropical Atlantic, and C. toxotes 
from the Pacific. In C. arcuatus and C. beilicosus of the west coast, 
they reach or nearly reach the terminal segment, but not the extremity; 
while in C. ornatus, C. dane and C. tumidus, they stop at the middle of 
the penultimate segmeut, and in C. tumidus are curved at the tips. In 
C. larvatus the appendages are noticeably short, reaching slightly 
beyond the proximal end of the penultimate segment.! 

These variations in the length and form of the appendages are 
accompanied by other differences, such as the shape and sculpture of 
the carapace, the outline of the front and lateral teeth, the length of 
the lateral spine, the granulation of the chelipeds, and the form of the 
abdomen in both sexes. These differences are specific. In species 
where the appendages are similar in length and position, no confusion 
need arise, owing to the other widely different characters possessed by 





1Brocchi (Ann. Sci. Nat., Zool., (6) II, 1875) claims to have examined a large num- 
ber of specimens of ‘‘Neptunus diacanthus” from widely different localities, and finds 
only two distinct forms of appendages, long and short, which are coincident with 
only one other character, the outline of the front. He suggests the formation of two 
species based on these characters. 
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these species. ©. bocourti, with its front of four rounded lobes and long 
narrow intramedial region, could not be confounded with C. sapidus; 
while the unusually wide intramedial region of C. ornatus will serve to 
distinguish it from any other species yet known. A little practice in 
observing the peculiarities of the carapace will enable one to determine 
with ease the species of young individuals down to at least one inch in 
width. 


ANALYTICAL KEY TO THE SPECIES OF CALLINECTES EXAMINED. 


A. Inner supraorbital fissure closed. 
B: Frontal teeth two 22222 ce eree teeter aerate sapidus (p. 352). 
B’. Frontal teeth four. 
C. Appendages of first abdominal segment of male much shorter than the 
abdomen. 
D. Lateral spine more than twice the length of preceding tooth. 
E. Intramedial region broad, its anterior width about three times its 
er See al ornatus (). 356). 
E’. Intramedial region narrow, its anterior width about twice its length. 
F. Appendages of first abdominal segment of male greatly exceeding 
the third segment. 
G. Appendages with tips straight. Second to sixth antero-lateral 


teeth vequilateraleasss- tease ne eee ees dane (p. 357). 
G’, Appendages with tips curved. Antero-lateral teeth with pos- 
terior margins longer than anterior .--..-.--- arcuatus (p. 362). 


F’. Appendages exceeding the third segment but little, or not at all. 
larvatus (p. 358). 

D’. Lateral spine less than twice the length of receding tooth. 
tumidus (p. 359). 

C’. Appendages reaching the extremity of abdomen, or nearly so. 
D. Antero-lateral region granulate. Lateral spine between two and three 


times length of preceding tooth -..-.-....----. toxoles (p. 363). 

D’. Antere-lateral regionsmooth. Lateral spine less than twice preceding 

GOOLE re eee ae a ee eee bocourti (p. 360). 

A’. Inner supraorbital fissure open ....---..-----..---..----- bellicosus (p. 365). 


CALLINECTES SAPIDUS, new name. 
(Plates XII; XXIV, fig.1; XXV, fig.1; XXVI, fig.1; XX VII, fig. 1.) 


Lupa hastata, Say, Journ. Acad. Nat. Sci. Phila., I, pp. 65, 443, 1817 (not L. 
hastata, DESMAREST, 1823, nor MILNE-EDWARDS, 18384). 

Lupa dicantha, DE Kay, Nat. Hist. N. Y., Zool., Part VI, Crust., p. 10, pl. 111, 
fig. 3, 1844. 

Callinectes hastatus, ORDWAY, Boston Journ. Nat. Hist., VII, p. 568, 1863.—SMITH, 
Rept. U. S. Commr. Fish and Fisheries, 1871-1872, p. 548 (1874). 

Callinectes hastatus, A. MILNE-EDWARDS, Crust. Rég. Mex., p. 224, 1879 (variety 
of Callinectes diacanthus). 


Adult.—Carapace moderately convex. Granules of medium size, 
crowded on the inner branchial and cardiac regions, scattered and 
faintly marked on the anterior half of the carapace. The length of the 
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intramedial region is about one-half its anterior width.'! The frontal or 


interantennal teeth are two, triangular, acute, with faint indications of 
two others on their oblique inner margins (Plate XXIV, fig. 1). The 
median subfrontal spine is conical and strong. The inner supraorbital 
tooth is broad and bilobed, the lobes obtuse, the outermost very promi- 
nent. The adjoining fissure is closed except at the anterior extremity, 
where there is a shallow V-shaped opening. The lateral teeth are con- 
cave on both margins and acuminate. Lateral spine in inales from three 
to about four times the length of the preceding tooth.” Inner suborbital 
tooth acute. Penultimate segment of abdomen of male (Plate XXV, 
fig. 1) much constricted in its proximal half, widening at both extremi- 
ties. Terminal segment obtuse, lateral margins convex proximally, 
slightly concave or straight distally. Appendages of first segment? 
(Plate XX VI, fig. 1) reaching nearly to or beyond the extremity of the 
abdomen, near together for their proximal half, with only a slight out- 
ward curve; distal portions widely divergent except at tips. The 
abdomen of the adult female (Plate XX VII, fig. 1) is very broad, the 
margins of the last three segments separately convex; terminal segment 
longer than wide. Cost of carpus and manus with depressed granules 
or often almost smooth to the eye. 

Medium-sized specimens.—Carapace narrower than in adults; gran- 
ules more <listinct, especially on the anterior half. Frontal teeth less 
acute. Antero-lateral teeth broader, their margins more or less convex. 
Lateral spine a little more than twice the length of preceding tooth. 
Inner suborbital tooth broader, obtuse. Coste of carpus and manus 
more distinctly granulate. 

In very young males the abdominal appendages are much shorter, 
reaching only to the middle of the penultimate segment. 

Size.—Adult males vary in width from 64 to 72 inches; adult females 
from 5 to 7 inches. 





'The transverse dimension of the intramedial region, or that division of the gastric 
region posterior to the second granulate ridge, I have designated as its width. Ord- 
way does so under C. toxotes, but uses the opposite term under C. ornatus. Thus the 
intramedial region of both he describes as long and narrow, which 1s misleading, the 
two species being entirely different in this respect. 

2Measurements are made from the tips of the spine and tooth to the inner end of 
the intervening sinus; thus the spine is measured on its anterior margin, the tooth 
on its posterior margin. 

3Jn both sexes of Callinectes the first abdominal segment is almost entirely concealed 
beneath the carapace; thus the abdomen in the male consists of five segments, the 
third, fourth and fifth normal segments being coalesced, the first and second being 
furnished with appendages. In the female there are seven segments, the second, 
third, fourth, and fifth with appendages. In Plates XXV and XXVII the first two 
segments are not shown. 


Proc. N. M. 95 ae 
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Measurements of Callinectes sapidus.' 


| Lenetl Length of 
0 














Catalogue number. Sex. Length. Width. jateral | eee 
| spine. | tooth. 
| | 
| | | 
mim. mm. | mm. | mm. 
NOE ee eree ere area seein Mial@e-.S522552 79 185 | 18 6.5 
D200 Seer eee eee eee Female ......- 64 176 | 28 6.8 
5.2 | 


LGD 76sec ete | Female .....-- 54 124 | 12.2 





Locality. —Callinectes sapidus is common in bays and at the mouths 
of rivers from Cape Cod to Texas, and is especially abundant in Chesa- 
peake Bay. Beyond these limits it is of rare occurrence. It is found 
occasionally in Massachusetts Bay,’ and a single individual is recorded 
from the Millpond, an inlet of Salem Harbor.* Three specimens in 
the National Museum are from brackish water at Sing Sing, New 
York, collected by Prof. S. If. Baird. The following localities from 
which specimens have been examined are also worthy of notice: 

Jamaica: U. 8. Fish Commission (No. 7679, U. S. N. M.); Kingston Harbor 
(No. 17976, U. S. N. M.), Dr. R. P. Bigelow; mouth of Rio Cobre, fresh water 
(No. 18244, U.S.N. M.), Dr. R. P. Bigelow. 

Bermudas: Bickmore (Mus. Comp. Zool.). 

Brazil: Rio Grande; Capt. Harrington, June, 1861 (Mus. Comp. Zool.). 

A fossil Callinectes (Plate XXVIII) was picked up on Gaugatha 
Beach, Accomac County, Virginia, September, 1894, by Mr. James P. 
Lueas, of Baltimore. It may have come from the extensive Miocene 
beds along that coast. The outline of the carapace is not preserved. 
The ventral surface indicates that the species is very near, if not iden- 
tical with, C. sapidus, although the penultimate segment of the abdo- 
men is narrower than is commonly seen in that species, and the median 
groove of the sternum is deeper and longer. 

Southern specimens of C. sapidus show a tendency to develop sharper 
teeth or spines. This deviation culminates in two lots of specimens 
from Brazil, which I designate as a subspecies. 


CALLINECTES SAPIDUS ACUTIDENS, new subspecies. 
(Plates XIII; XXIV, fie 2.) 


In this subspecies the carapace is wider and all the prominences are 
more strongly marked than in the typical C. sapidus. The areolations 
are Separated by deeper depressions, the granules are more raised, the 
gastric ridges are stronger and more sinuous. There is a transverse 
granulate ridge on the cardiac lobes. The frontal teeth are narrower 
and more acute, and there are two smali intervening teeth (Plate 
XXIV, fig. 2). Subfrontal and suborbital spines acuminate. Lateral 
teeth broad at base, narrowing abruptly to long, acuminate tips; margins 





1 The length is measured from the median sinus of the front. 
2?Smith, Rept. U.S. Commr. Fish and Fisheries, 1871-1872, p. 548 (1874). 
3C. Cooke, Amer. Nat., I, p. 52, 1867. 
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granulate. Last two teeth very long, adding to the effect of width, and 
making the antero-lateral margin less arcuate. Lateral spine very 
long, much longer than in C. sapidus of equal size, more than three 
times the length of the preceding tooth. Abdomen as in the species. 
Coste of cheliped very prominent and strongly granulate. The gran- 
ules of the inner margin of the merus extend upon the upper surface of 
the distal half. There are two carpal spines, one at the outer angle and 
a Shorter one close to the propodal spine. 

Size.—Length to sinus, 49 mm.; total length, 50.8; width, 121; length 
of lateral spine, 16; of preceding tooth, 5. 

Type locality—Santa Cruz, Brazil; Thayer expedition (Mus. Comp. 
Zool.); 1 male. 

Two smaller males from Rio de Janeiro, Thayer expedition (Mus. 
Comp. Zool., and No. 19083, U.S.N.M.), resemble the type. The frontal 
and antero-lateral teeth are less acuminate, but the areolations are as 
strong and the lateral spine equally long. 

In Nicaragua Mr. Charles W. Richmond collected a series of speci- 
mens which are intermediate between C. sapidus and typical C. sapidus 
acutidens. Inthe largest specimen, a male (Plate XIV) from Eseondido 
River, September 6, 1892 (No. 18630, U.S. N. M.), the proportion of the 
carapace is as in typical C. sapidus. The areolation and granulation of 
the front are as in C. sapidus acutidens. The antero-lateral teeth are 
very acuminate, but not so slender as in C. sapidus acutidens, and the 
last two teeth are not so long. The lateral spine is less than three 
times the length of the preceding tooth, and slopes backward. The 
carpus has a spine close to that on the manus. The upper surface of 
the manus has not the conspicuous granulation of typical C. sapidus 
acutidens, although granules can be seen with the lens. A lot of four 
medium-sized specimens (1 male and 3 females, No. 18246, U.S. N. M.) 
were obtained at Greytown. In these the areolation and granulation 
are as in No, 18630, the frontal and lateral teeth are less sharp, the 
spine is much shorter, as in the young of typical C. sapidus, and is 
directed forward. In the Museum of Comparative Zoology there are 
three males of medium size, without locality, which resemble those from 
Greytown. 

Size of male (No. 18630, U.S.N.M.).—Length to sinus, 53.5 mm.; total 
length, 56; width, 126; length of lateral spine, 14.5; of preceding 
toeth, 5. 

Were the differences between the Brazilian and the Central American 
forms to prove constant in a large series of specimens, it might be best 
to call the latter by a different name. 

Besides the subspecies, the only specimen of C. sapidus from Brazil 
that I have seen 1s a large and old male in the Museum of Comparative 
Zoology, labeled “Rio Grande, Brazil; Capt. Harrington, June, 1861.” 
This specimen is very near the typical C. sapidus, although the lateral 
spine is directed backward and the frontal teeth are somewhat concave 
on their outer side. 
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CALLINECTES ORNATUS, Ordway. 
(Plates XV; XXIV, fig. 3; XXV, fig. 2; XXVI, fig. 2; XXVII, fig. 2.) 


Callinectes ornatus, ORDWAY, Boston Journ. Nat. Hist., VII, p. 571, 1863.—SMI1TH, 
Trans. Conn. Acad. Sci., II, p. 8, 1869. 

Callinectes. ornatus, A. MILNE-EDWARDS, Crust. Rég. Mex., p. 225, 1879 (variety 
of Callinectes diacanthus). 

Carapace more convex than in C.sapidus; depressions shallow; length 
of intramedial area much less than halfits anterior width. Surface finely 
and more evenly granulated than in C. sapidus. Frontal teeth four; 
the two outer obtuse, margins slightly concave; inner teeth small (Plate 
XXIV, fig. 3). Subfrontal tooth a prominent spine. Suborbital tooth a 
broad arcuate lobe. Lateral teeth shallow and broad; margins convex 
at base, concave in the terminal half; posterior margins longer than 
anterior; tips acute in the first 5 or 6 teeth, acuminate in the remainder. 
Lateral spine about two and one-half times the preceding tooth, directed 
forward. Abdomen of male (Plate X XV, fig. 2) narrower than in C. 
sapidus. Penultimate segment widest at the proximal end; margins 
slightly concave. The appendages (Plate XX VI, fig. 2) reach midway 
of the length of the penultimate segment; proximally they curve inward 
and touch or overlap each other; the distal portions are straight and 
divergent. At about one millimeter from the extremity, the appendage 
widens a little and then narrows rather abruptly to the very slender 
tip. The abdomen of the female (Plate XX VII, fig. 2) is very broad at 
the proximal end and tapers more rapidly to the terminal segment than 
in any other species. 

Size.—Adult males vary in width from 42 to 43 inches; adult females, 
from 32 to 44 inches. 


Measurements of Callinectes ornatus. 








Catalogue number. Sex. | Length to sinus. | Total length. Width. 
2 = = — J Pek. 
mm. mm. mm. 
DTS esses tae hams ae see eeease = | Maleseccs eae 54 | 56 120 
Eid eat ee eer Female -....-- 46.5 | 


48 106 








The localities of specimens examined are as follows: 


South Carolina: East end Sullivan’s Island oyster bed, Charleston; Joe White- 
side and C. C. Leslie (No. 3185, U. S. N. M.). 

Bermudas: G. B. Goode (No. 3175, U. S. N. M.); Dr. F. V. Hamlin (No. 4028, 
WSs Ne a.) 

Florida: Big Pine Key, H. Hemphill (No. 14889, U. S. N. M.); Key West, various 
collectors; Marco, H. Hemphill (No. 18231, U. 8S. N. M.); Punta Rassa, C. W. 
Ward (No. 5753, U. S. N. M.); Bird Key, schooner Grampus (No. 15246, 
UeSs Nees): 

3ahamas: Andros Island and Andros Bank, in sponges (I. A. Stearns collection). 

Cozumel, shore in net; str. Albatross (No. 9557, U. S. N. M.). 

Jamaica, Dr. Smith (No. 2448, U.S. N. M.); str. Albatross (No. 18227, U. 5. N. M.) 
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St. Thomas, A. H. Rake (No. 2459, ra S. N. M.). 

Sabanilla, United States of Colombia; str. Albatross (No. 18228, U. S. N. M.). 

Curavao; str. Albatross (No. 7584, U.S. N. M.). 

Cumana, Venezuela; Capt. Couthouy (Mus. Comp. Zool.). 

Brazil: Maranhao, F. EK. Sawyer (No. 18232, U. S. N. M.); Victoria, Hartt and 
Copeland, Thayer Expedition (Mus. Comp. Zool.). 


Ordway records this species also from the Tortugas and Haiti. 

Variations.—Brazilian specimens vary a little from typical specimens 
in the form of their antero-lateral teeth; the posterior margins instead 
of being concave are straight or slightly convex; the teeth, in conse- 
quence, do not appear so shallow. In other respects these specimens 
are typical C. ornatus. 


CALLINECTES DANZ&, Smith. 
(Plates XVI; XXIV, fig. 4; XXV, fig. 3; XXVI, fig. 3; XXVI, fig. 3.) 


Lupa dicantha, DANA, Crust. U.S. Exp]. Exped., I, p. 272, 1852, pl. x v1, fig. 7, 1855 
(not Lupea dicantha, MILNE-EDWARDs, 1834). 

Callinectes diacanthus, ORDWAY, Boston Journ. Nat. Hist., VII, p. 575, 1863. 

Callinectes Dane, SM1TH, Trans. Conn. Acad. Sei., I, p. 7, 1869. 

Callinectes diacanthus, A. MILNE-EDWARDsS, Crust. Rég. Mex., p. 226, 1879 
(variety of Callinectes diacanthus). 

In general appearance resembles C. ornatus. The intramedial region 
is, however, much narrower. The front has two distinct median teeth, 
small and subacute; lateral teeth narrow, acute. The front resembles 
that of C. ornatus, but the median teeth are more prominent, the lateral 
teeth narrower (Plate XXIV, fig. 4). The teeth of the lateral margin are 
different from those of any other species with which it is associated. 
The second to the sixth inclusive do not trend forward as in C. ornatus, 
C. larvatus, and C. tumidus,—that is, the posterior margin of the teeth 
is not much longer or more convex than the anterior. The teeth are 
acute, the seventh and eighth especially so; the eighth tooth is directed 
forward. Lateral spine more than three times the length of the pre- 
ceding tooth. Suborbital tooth rather long and narrow. Penultimate 
segment of male abdomen (Plate X XV, fig. 5) very broad at proximal 
end. The appendages (Plate X XVI, fig. 5) reach to the middle or 
beyond the middle of the penultimate segment. They sometimes touch 
each other proximally, but more often are separated. In length they 
approach those of C. ornatus, but in C. dane the appendages taper reg- 
ularly and do not widen near the tip. The abdomen of the female (Plate 
XXVII, fig. 3) is similar to that ot C. ornatus, but wider in its fifth and 
sixth segments. Cost of chelipeds very closely set with fine granules 
interspersed with larger ones. Very small specimens of this species 
can be separated from C. ornatus by the narrower intramedial region, 
and from C. larvatus, which they superficially resemble, by the outline 
of the lateral teeth and the longer spines. 

Size.—The largest males are from 5 to 54 inches wide. The females 
are much smaller; the largest 1s 33 inches; one with eggs is 33 inches 
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wide. The dimensions of Dana’s type in the National Museum (No. 
2371) are: Length to sinus, 55.5; greatest length, 57.5; width, 131.5 
mm. Length of Cuban specimen, to sinus, 54.5; greatest length, 56.3; 
width, 127 mm. 
The localities of specimens examined are as follows: 
Bahia Honda, Cuba, May 8, 1893; Bahama Expedition of the State University 
of Iowa. 
Jamaica: str. Albatross (No. 18237, U.S. N. M.); Kingston Harbor, Dr. R. P. 
Bigelow (No. 17977, U.S. N. M.). 
Old Providence; str. Albatross (No. 18238, U.S. N. M.). 
Aspinwall; str. Albatross (18239,U. 8. N.M.). Caught at night with a small 
hoop-net baited and set at a little distance from the steamer in four fathoms. 
Sabanilla, United States of Colombia; str. Albatross (No. 7559, U.S. N. M.). 
Brazil: Pernambuco, C. F. Hartt (Peabody Mus. Yale Univ.); Rio de Janeiro, 
U.S. Exploring Expedition, types of Dana’s Lupa dicantha, 1 male (No. 2371, 
U.S. N.M.), 1 male (Mus. Comp. Zool.); Rio de Janeiro, Thayer Expedition 
(Mus. Comp. Zool.), very abundant; Santos, Thayer Expedition (Mus. Comp. 
Zool.). 


Recorded by Smith from Bahia. 


CALLINECTES LARVATUS, Ordway. 
(Plates XVII; XXIV, fig. 5; XXV, fic. 45 XXVI. fic. 4; XX VII, fig. 4.) 

? Neptunus marginatus, A. MILnE-Epwarps, Arch. Mus. Hist. Nat. Paris, X, 318, 
pl. xxx, fig. 2, 1861. 

Callinectes larvatus, ORDWAY. Boston Journ. Nat. Hist., VII, p. 573, 1863.—SmITH, 
Trans. Conn. Acad. Scei., II, p. 9, 1869. 

Callinectes larvatus, A. MILNE-EDwarps, Crust. Rég. Mex., p. 225, 1879 (variety 
ot Callinectes diacanthus). 

Callinectes larvatus, var. africanus ?, BENEDICT, Proc. U.S. Nat. Mus., XVI, 1893, 
p. 537. 

Areolations well marked; granules coarse: length of intramedial 
area a little less than one-half its anterior width. Front four-toothed 
(Plate XXIV, fig. 5); median teeth small, more prominent than in 
C.ornatus; lateral teeth obtuse, broader and more arcuate than in C. 
ornatus. Suborbital tooth prominent, arcuate, curved upward. Antero- 
lateral margin little arched. The teeth are well separated by deep 
rounded sinuses; the second to the fitth, inclusive, have convex posterior 
margins; the first three or four teeth are obtuse, the remainder sharp- 
pointed. Lateral spine between two and two and a half times the length 
of preceding tooth. Terminal portion of abdomen of male slender. 
Penultimate segment (Plate X XV, fig. 4) wider at proximal than at dis- 
tal end, margins slightly concave. Appendages very short, overreach- 
ing the third segment but little or not at all (Plate XX VI, fig. 4). The 
abdomen of the female (Plate XX VII, fig. 4) is much narrower than in 
any other species; terminal segment much longer than wide. Cost of 
manus prominent, with medium granules. , 

Size.—The width of full-grown males varies from 44 to 43 inches. 
The largest female 1s about 4 inches wide. 
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Measurements of Callinectes larvatus. 


Catalogue number. Sex. Length to sinus. | Entire length. | Width. 





| | 

Wine. | mm, mm. | 
NA eevee nem a er are mye nieces Sorell. Males sass. 52 54.3 120 
A eens weet meh Ie otal Ass wee Hemsley. ec 44.3 46 102 





The localities from which specimens have been examined areas follows: 


Florida: Long Key (No. 14890, U. S. N. M.); near Indian Key (No. 14032, 
U. 8. N. M.); Big Pine Key (No. 14892, U. 8S. N. M.); Key West, various col- 
lectors; Tortugas (Nos. 2097, 2142, U. S. N. M.). 

Bahamas; New Providence, str. Albatross (No. 17948, U.S. N.M.). 

San Domingo; W. M. Gabb (No. 4172, U.S. N.M.). 

Jamaica: Cozumel; Old Providence; Sabanilla, United States of Colombia; 
Curacao, str. Albatross. 

St. Thomas; A. H. Riise (No. 2446, U.S. N.M.). 

Brazil: Rio Grande do Norte, Thayer Expedition (Mus. Comp. Zool.); Rio Ver- 
melho, Bahia, R. Rathbun, Hartt Explorations, 1875-77 (carapace of young 
specimen). 

Porto Grande, St. Vincent, Cape Verde Islands; United States Eclipse Expedi- 
tion, 1889, one young female without chelipeds. 

Africa, United States Eclipse Expedition, 1889: Baya River, Elmina, Ashantee 
(No. 14878, U. S.N.M.); St. Paul de Loando (No. 14877, U.S. N. M.). 

Recorded from Vera Cruz, Mexico, by A. Milne-Edwards. 

Neptunus marginatus, A. Milne-Edwards, as Professor Smith has 
pointed out, was probably based on an immature female of a Callinectes. 
It is from ‘Cote du Gabon,” West Africa. 


CALLINECTES TUMIDUS, Ordway. 
(Plates XVIII; XXIV, fig. 6; XXV, fig-5; XXVI, fig. 5; XXVII, fig. 5.) 


Callinectes tumidus, ORDWAY, Boston Journ. Nat. Hist., VII, p. 574, 1863. 
Callinectes tumidus, A. MILNE-EDWARDS, Crust. Rég. Mex., p. 226, 1879 (variety of 
Callinectes diacanthus). 

Carapace very convex; depressions deep; length of intramedial area 
no more than half its anterior width. Frontal teeth (Plate X XIV, fig. 6) 
four, triangular, tips rounded, the two median large and prominent, but 
not so far advanced as the lateral. Submedian tooth short, exceeding the 
front but little. Suborbital lobe rounded. Antero-lateral margin very 
arcuate. Lateral teeth broad, the first six very convex on their pos- 
terior margins and obtuse, the next two acute. Of the eight teeth, the 
fifth is the largest; the sixth and seventh are next in size. Lateral 
spime less than twice the length of the preceding tooth. Penultimate 
segment of male abdomen (Plate X_XV, fig. 5) similar in shape to that of 
C. ornatus, but much shorter. Appendages (Plate XX VI, fig. 5) reach- 
ing to about the middle of the penultimate segment, the tips incurved. 
In the abdomen of the female (Plate XX VII, fig. 5) the penultimate seg- 
ment is shorter than the fifth, and its margins are very arcuate. The 
spine at the distal end of the merus and the carpal spine are almost 
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obsolete, being replaced by blunt prominences. There is a blunt tooth 
on the anterior margin of the carpus just below the inner angle. Coste 
of manus coarsely and sparingly tuberculate. In specimens larger than 
the one photographed (Plate X VIII), the lateral spine is proportionally 
shorter and the chelipeds much heavier. 

Size.—Adult males measure 42 and 4% inches in width, with a length 
of 24 inches. An adult female is 4,4; inches wide and 2 inches long. 


Measurements of Callinectes tumidus. 








_ . Length | Entire a 
Sex. Locality. lin Seana | length. Width. 
| mm. | mm. | mm. 
Mile: sauces Victorias cis csntatconsacsse aecieex nese seers 60.5 | 63. 126 
MAIO tos sac eccoe. Cannavieras ...-..- Fee ons e eee ee | 59.5 | 62 | 116 
Female .......... HST OEY GRO ye te ete tere ieee tee oleae oe | 50.5 | 52.5 103 








The localities where this species has been taken are as follows: 


Florida: Long Key, H. Hemphill (No. 14087, U.S. N. M.); Key West (Mus. Comp. 
Zool.); Tortugas, J. B. Holder (No. 2148, U.S. N.M.). 

Jamaica; str. Albatross (No. 18236, U. S.N.M.). 

Olid Providence; str. Albatross (No. 7541, U.S. N.M.). 

Brazil, Thayer Expedition (Mus. Comp. Zool.): Rio Grande do Norte; Victoria 
and Cannavieras, Hartt and Copeland. 


Recorded from Haiti by Ordway. 


CALLINECTES TUMIDUS GLADIATOR, Benedict. 


Callinectes tumidus, var. gladiator, BENEDICT, Proc. U. 8. Nat. Mus., XVI, 1893, 
p. 537. 

Distinguished from C. tumidus by its longer lateral spine and less con- 
vex carapace. The abdominal appendages are curved as in typical 
C. tumidus, and the front and lateral teeth correspond to that species. 

Type. —Small male from Beyah River, Elmina, Ashantee, Africa, 
U.S. Eclipse Expedition, 1889 (No. 14879, U.S.N.M.). 


CALLINECTES (?) BOCOURTI, A. Milne-Edwards.! 
(Plates XIX; XXIV, fig. 7; XXV, fig. 6; XXVLI, fig. 6; XX VII, fig. 6.) 


Callinectes bocourti, A. MILNE-EDWARDs, Crust. Rég. Mex., p. 226, 1879 (variety of 
Callinectes diacanthus). 

? Callinectes cayennensis, A. MILNE-EDWARDS, Crust. Rég. Mex., p. 226, 1879 
(variety of Callinectes diacanthus). 

? Callinectes africanus, A. MILNE-EDWARDS, Crust. Rég. Mex., p. 229, 1879 (variety 
of Callinectes diacanthus). 





1The brief description given by A. Milne-Edwards corresponds to the specimens 
which I have referred to this species. An individual labeled ‘ Callinectes bocourti, 
A. M. Edwards, Belize, Honduras,” recently received from the museum at Paris, is an 
undoubted C. dane. Iam loath, however, to make C. bocourti a synonym of C. dane 
until I am assured that the specimen was correctly labeled, in which case the species 
here called C. bocourti must receive a new name. 
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Very convex; areolations prominent; coarsely granulate except along 
the lateral margin, where the carapace is smooth. Intramedial region 
very long, its length about equal to its posterior width. Front (Plate 
XXIV, fig. 7) with four large rounded teeth, the median the smaller, 
and alittle less advanced than the lateral, except in a few cases where 
they project as far as the lateral. Suborbital tooth short, triangular, 
narrow, obtuse. Antero-lateral teeth very broad, acute, the last two or 
three spiniform. Lateral spine short, usually less than twice the length 
of the preceding tooth. Penultimate segment of the abdomen in the 
male (Plate X XV, fig. 6) constricted in its proximal portion, widen- 
ing at both extremities. Terminal segment long. Appendages (Plate 
XXVI, fig. 6) reaching to the end of the abdomen, with a double curve 
as in C. sapidus; tips crossing. The sternum has a deep longitudinal 
groove in front of the abdomen. The abdomen of the female (Plate 
XXVII, fig. 6) is very long, especially the penultimate segment; the 
terminal segment is much longer than wide. Costie of chelipeds with 
depressed granules, often appearing almost smooth to the eye. The 
carpal and the anterior meral spine are usually normal, though some- 
times in old specimens reduced to blunt projections. There is a broad 
blunt tooth on the anterior margin of the carpus just below the inner 
angle. 

Size.-—The largest male is 54 inches wide; the largest female, 4% 


inches. 
Measurements of Callinectes bocourti. 











l a | | 
5 ee | Length | Entire . : | Last 
| Catalogue number. | Sex. | to sinus. | length. | Width. | Spine. | coOTbY | 
a | 
| mm. mm. | mm. mm. mm. 
WSs peta eieeaeiisiebiale issn Malev. = 22-2. | 56 57.5 114 9.5 5. 2 
Sted eee ets see apres ratte feMiiake ciao serra 69.5 72.5 140 10 7 
5 


Cannavieras (M.C. Z.)..-.-- | Hemale\-. sac- | TaD 60 124 12a 


a Tip broken. 


Color.—Alecoholie specimens indicate that the color is rich and vari- 
egated. Inalarge male from Sabanilla, the carapace is greenish, darker 
in the anterior half, and especially on the gastricregion. The posterior 
half is yellowish-green, the yellow being most apparent on the inner 
half of the branchial region. There are four oblong red spots follow- 
ing the outline of the frontal and antero-lateral margin, but at a 
little distance from the teeth. There are blotches of red on the cardiac 
and branchial regions. The transverse lines of granules crossing the 
carapace are also red. The chelipeds are a purplish brown. In a large 
male from Greytown the central and antero-lateral portions are brown, 
the yellow branchial spots are brighter than in the preceding, and there 
is a tinge of blue along the posterior margin. Smaller specimens are 
duller in color, but all show traces of red and yellow spots. 

The specimens examined are from the following localities: 


Greytown, Nicaragua; C. W. Richmond, March 27, 1892 (No. 18234, U.S. N.M.). 
Turbo, Isthmus of Panama (Atlantic side); Dr. Maack (Mus. Comp. Zool.). 
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United States of Colombia: Sabanilla, str. Albatross (No. 18235, U. S. N. M.); 
Carthagena, Atrato Expedition, Dr. A. Schott (No. 2460, U.S. N. M.). 

Brazil: Para, Cannavieras and Itabapuana, Thayer Expedition (Mus. Comp. 
Zool.); Maranhao, Lieut. F. E. Sawyer, U. S. N. (No. 18233, U. S. N. M.). 

The type locality of C. bocourti is Riviere de Mullins, 20 miles south 
of Belize, Honduras; of C. cayennensis is Guiana. 

The small sterile female from Aspinwall described by Ordway! doubt- 
less belonged to this species. The specimen, however, is not extant. 
The only very young specimen I have examined is a female 14 inches 
wide, in which the lateral teeth are not widely separated as in adults, 
but their margins are in contact at base, the posterior edges of the 
teeth considerably longer than the anterior. The median frontal teeth 
are proportionally larger than in adults, smaller and more advanced 
than the lateral. 

A single smaller male specimen labeled ‘Callinectes africanus (A. M. 
Edwards), Senegal” has lately been received from the museum at Paris. 
Without further evidence I am not able to say that this species differs 
from Callinectes bocourti. The median teeth of the front are less 
advanced than the lateral; the lateral spine is about twice the length 
of the adjacent tooth. Length of carapace 18.5; width 36 mm. The 
type locality of C. africanus is Cape Verde Islands. As the range of 
Callinectes larvatus includes these islands and the African coast, it is 
not improbable that others of our American species are also found there. 


CALLINECTES ARCUATUS, Ordway. 
(Plates XX; XXIII, fig..1; XXIV, fig. 8; XXV, fig. 7; XXVI, fig. 7; XXVHL, fig. 7.) 


Callinectes arcuatus, ORDWAY, Boston Journ. Nat. Hist., VII, p.578, 1863. 
Callinectes pleuriticus, ORDWAY, Boston Journ. Nat. Hist., VII, p. 578, 1863. 
Callinectes arcuatus, A. MILNE-EDWARDS, Crust. Rég. Mex., p. 228, 1879 (variety 
of Callinectes diacanthus). 
Callinectes pleuriticus, A. MILNE-EDWARDs, Crust. Rég. Mex., p. 228, 1879 (variety 
of Callinectes diacanthus.) 
Callinectes dubia, KINGSLEY, Proc. Boston Soc. Nat. Hist., XX, p. 156, 1879. 
Callinectes, sp., SMirH, Third Ann. Rept. Peabody Acad. Sci., 1870, p. 91 (1871). 
Carapace very convex, finely granulate; granules very numerous in 
the median region. Length of intramedial region about one-half its 
anterior width; length greater than in C.dane. Front with four stout, 
triangular, blunt teeth, the middle pair about one-third the size of the 
outer pair (Plate XXIV, fig. 8). Subfrontal spine exceeding the lateral 
frontal teeth but little. Suborbital tooth rounded. Antero-lateral 
margin very arcuate; teeth large, well separated, those nearest the 
orbit subacute, becoming sharp and spinous toward the lateral spine, 
which is between two and three times the length of the adjoining tooth. 
Penultimate segment of male abdomen broad at base; margins sub- 
parallel for the greater part of their length (Plate XXV, fig. 7). 
Appendages (Plate XX VI, fig. 7) reaching or nearly reaching the last 











1 Boston Journ. Nat. Hist., VII, p. 575. 





Se ls eee 


1895. PROCEEDINGS OF THE NATIONAL MUSEUM. 363 





segment of the abdomen, slightly curved at the tip in the adult. Adbdo- 
men of female (Plate XX VII, fig. 7) with fifth segment much narrower 
distally than proximally, and shorter than sixth. Coste of manus 
coarsely granulate. The three carpal spines mentioned by Ordway 
(he had but one specimen) are present in some of the smaller speci- 
mens, but are not equal, and in older specimens the anterior two are 





more or less rudimentary. 


Small specimens are less convex and more prominently areolated 
than the adult. The large frontal teeth are wider. <A single medium- 
sized individual taken by the Hassler at Panama (Mus. Comp. Zool.) 
has unusually long spines, between three and a half and four times the 
length of the next tooth. 

Size.—The largest male is about 43 inches wide. The largest female 
is 48 inches; one bearing eggs is 32 inches wide, and has the laterai 
spine strongly curved forward. Most of the specimens examined are 


small. 
Measurements of Callinectes arcuatus. 





Sex. Length to sinus. | Width. 
| mim. | mm. 
Malu Meerene Be Soc E rhe os. enh a hacer toa a eececee Ss 55.5 | 119 


| Hem al Ore sccm eon ciseeil~ soca cbleldacio nse stieckheisce semeeieeee ae 55 118 





Specimens have been examined from the following localities: 


Lower California and Gulf of California, U. 8. Fish Commission str. Albatross, 
1889: San Bartolome Bay, Lower California (No. 15433, U. S. N. M.); Con- 
ception Bay, mouth of Rio Mulege (No. 15432, U.S. N. M.); Algodones Lagoon, 
Mexico (many small specimens, No. 15431, U. S. N. M.); Horseshoe Bend, 
Colorado River (No. 15434, U.S. N. M.). 

Cape St. Lucas (type locality); John Xantus (Mus. Comp. Zool.). 

Guaymas, Mexico; H. F. Emeric (No. 14854, U. S. N. M.). 

Acapulco, Mexico; Hassler Expedition (Mus. Comp. Zool.). 

Gulf of Fonseca; J. A. McNiel (Mus. Comp. Zool.). Types of C. dubia, Kingsley. 

Panama (type locality of C. pleuriticus); Received from Mus. Comp. Zool. (No. 
ISOUS LW aisle Wile)e 


Callinectes arcuatus and C. dane are perhaps more closely related than 
any other two species of Callinectes. The front of C. arcuatus has the 
median pair of teeth sharper and more prominent, the lateral pair 
broader, and the submedian tooth shorter than in C. dane. The antero- 
lateral margin is more arcuate, and its teeth directed forward instead 
of outward. Terminal segment of abdomen in male shorter than in 
C. dane, and appendages of first segment longer, and curved instead 
of straight at the tips. 


CALLINECTES TOXOTES, Ordway. 

(Plates XXI; XXIV, fig. 9; XXV, fig. 9; XXVI, fig. 9; XXVII, fig. 8.) 
Callinectes toxotes, ORDWAY, Boston Journ. Nat. Hist., VII, p. 576, 1863. 
Callinectes toxotes, A. MILNE-EDWARDs, Crust. Rég. Mex., p. 227, 1879 (variety of 

Callinectes diacanthus). 
Callinectes robustus, A. MILNE-EDWARDS, Crust. Rég. Mex., p. 227, 1879 (variety 
of Callinectes diacanthus). 
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Carapace very large, coarsely granulate; areolations very prominent. 
Cardiac region distinctly divided into two lobes by a median furrow. 
Intramedial area narrow, its length greater than its posterior width. 
Front (Plate XXIV, fig. 9) slightly upturned, with four broad rounded 
lobes, the inner pair the smaller and less advanced, and more deeply sep- 
arated from each other than from the lateral. Submedian tooth small; 
in the males about as much produced as the outer frontal teeth; in the 
single female at hand, it is less advanced than the front. Suborbital 
teeth obtuse. The antero-lateral teeth are triangular, with a short 
closed fissure between their bases; margins denticulate. The second, 
third and fourth teeth are almost equilateral and acute; the fifth to the 
eighth inclusive are acuminate, with successively longer tips, which in 
the seventh and eighth curve forward. The lateral spine is from two 
and one-third to nearly three times the length of the preceding tooth. 
Sternum flat. The penultimate segment of the abdomen of the male 
(Plate XXV, fig. 9) is constricted in its proximal half, but not so much 
so as in C. sapidus and C. bocourti. The appendages (Plate XX VI, fig. 
9) reach almost to the extremity of the terminal segment and are more 
strongly curved than in C. sapidus or C. bocourti. Abdomen of female 
(Plate XX VII, fig. 8) similar to that of OC. bocourti, but the penultimate 
segment is shorter. The spines on the anterior or inner margin of the 
merus are strongly curved. Spines of the manus long-pointed. The 
cost are very coarsely tuberculate. 

Size.—This is the largest species known, attaining a width of 74 or 8 
inches. The largest specimen examined is from Cape St. Lucas, and is 
in the Museum of Comparative Zoology. Length to sinus, 83 mm.; to 
tip of frontal teeth, 86; width, 191; length of lateral spine, 21; of pre- 
ceding tooth, 7.5. This specimen is like old specimens of C. sapidus in 
having the lateral teeth narrower, sharper, and with more concave mar- 
gins than in younger specimens. The median frontal teeth are also 
more slender. The frontal teeth are so much worn that their real rela- 
tive lengths can not be seen; but in all other specimens the median are 
not so advanced as the lateral, the difference being greater in the 
smaller specimens. 

The only young specimens are three, a male and two females, which 
were without label in the Mexican exhibit at the World’s Columbian 
Exposition. They have the branchial regions very much swollen, and 
the posterior margins of the antero-lateral teeth are longer than the 
anterior. They approach no other known speeies. 

The localities from which specimens have been examined are as 
follows: 





Cape St. Lucas (type locality): John Xantus, 2 large males, 1 ovigerous female 
(Mus. Comp. Zool.); one dried fragmentary specimen (No. 2413, U. S.N.M.), 
having the carapace marked in Stimpson’s handwriting, “‘C, diacanthus, Cape 
St. Lucas, Xantus,” and bearing no other label. 

Acapulco, Mexico (No. 18507, U.S. N.M.). A large number were collected by the 
Hassler Expedition, and are in the Museum of Comparative Zoology. They 
are all adult, the smallest being 108 mm. wide. . 
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Mexico; Mexican Commission, World’s Columbian Exposition (No. 13631, U.S. 
N. M.). 
Guayaquil, Ecuador; Prof. James Orton; one male (Peabody Mus., Yale Univ.). 
The C. robustus of Milne-Edwards, which I think was based on worn 
examples of C. toxotes, is recorded from the Pacific coast of the United 
States of Colombia. 


CALLINECTES BELLICOSUS (Stimpson). 
(Plates XXII; XXIV, fig. 10; XXV, fig. 8; XXVI, fig. 8.) 
Lupa bellicosa (StoaT MS.) Stimpson, Ann. Lyc. Nat. Hist. N. Y., VII, p. 57, 
1859. 

Callinectes bellicosus, ORDWAY, Boston Journ. Nat. Hist. VII, p. 577, 1863. 

Callinectes bellicosus, A. MILNE-EDWARDS, Crust. Rég. Mex., p. 227, 1879 (variety 

of Callinectes diacanthus). 

Jarapace moderately convex, granules fine and very closely set. 
Areolations less distinet than in C. arcuatus. Length of intramedial 
region less than one-half its anterior width. Front (Plate XXIV, fig. 
10) with two slender sharp teeth, widely separated, and between them 
two very faintly marked median teeth. Submedian tooth sharp, longer 
than the lateral pair. The inner supraorbital fissure is open, often 
throughout its length. Border of the orbit outside the fissure advanced 
beyond that portion inside the fissure. Suborbital tooth slender, well 
advanced and sharp. Antero-lateral teeth with sides more or less con- 
eave and sharp white tips. The lateral spine is very short; in adults 
less than twice the length of the preceding tooth, in half-grown speci- 
mens about twice the length, and in young specimens more than twice. 
The penultimate segment of the abdomen of the male (Plate X XV, fig. 
8) is broad at the base, and constricted in its proximal half. The 
appendages reach nearly to the extremity of the penultimate segment; 
they have a double curve (Plate XX VI, fig. 8), the curve being stronger 
in a vertical direction than in a horizontal. The merus of the chelipeds 
has four spines on its inner margin; a fifth spine, grading in size and 
position with these, is situated on the condyle of the ischium. The 
ridge on the outer and upper margin of the manus is very prominent 
and marked with large tubercles, which in one nearly full-grown male 
are spiniform. The other cost of the manus are less strongly marked, 
and are often almost smooth. 

Size.—The largest male is 5,2; inches wide, or 134 mm., with a length 
to the sinus of 64 mm. The frontal spines are broken. The largest 
females are immature or sterile, having a triangular abdomen. The 
dimensions are as follows: Length to sinus, male 46 mm., female 42; 
entire length, male 48 mm., female 43.5; width, male 97 mmn., female 86. 

The localities from which specimens have been examined are as follows: 

Lower California and Gulf of California, U.S. Fish Commission Str. Albatross, 

1889: San Bartolome Bay; Magdalena Bay; La Paz Harbor; San Josef Island; 
Carmen Island; Concepcion Bay; Guaymas; San Luis Gonzales Bay; St. 
George’s Bay; Shoal Point, Colorado River. 

La Paz, Lower California; L. Belding (No. 4630, U. S. N. M.). 
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Nearly all the specimens collected by the Albatross are young. 
Ordway gives as the locality for this species “ Pinicate Bay, Gulf of 
California, Mus. S. 1.” The type is not extant. 


CALLINECTES NITIDUS, A. Milne-Edwards.! 


Callinectes nitidus, A. MILNE-EDWarps, Crust. Rég. Mex., p. 228, 1879 (variety of 
Callinectes diacanthus). 

Callinectes diacanthus, var. Callinectes nitidus, A. MILNE-Epwarps, Crust. Rég. 
Mex., explanation of pl. x1, 1879. 

Callinectes diacanthus, A. MILNE-Epwarps, Crust. Rég. Mex., pl. x1, 1879. 

In this Callinectes the carapace is broad and the antero-lateral 
borders form a curve of a large circle; the teeth are large and strong. 
The front is little advanced; its median teeth are rudimentary, sepa- 
rated from each other by a well-marked notch, below which can be seen 
the projection of the epistome, which is very prominent. The carapace 
is ornamented with very fine granulations, and has a more shining 
appearance than ordinary. The abdomen of the male is narrow; in 
all the examples which I have examined the penultimate article has a 
membranous articulation at its base. The intromittent organs of the 
male are slender, straight, and extend to near the extremity of the 
* penultimate article of the abdomen. 

The carapace is violet; the under side a grayish-yellow, with the 
exception of the abdomen of the female, which is rose color, and has a 
black band on each article. The feet are tinged with blue and red. 
The plate was colored after a sketeh made of the living animal by 
M. Bocourt. The Paris Museum possesses a large number of Cal- 
linectes from Chile, which resemble completely those of Guatemala. 

Abundant at Tanesco, Guatemala, on the borders of the Estéros, hid- 
den in the sand. 

DEFORMITIES. 


On Plate XXIII are shown three deformed claws of. Callinectes 
sapidus in the collection of the National Museum. They are different 
from those figured by Lucas? and by Faxon. 

In aright claw from the Potomac River (fig. 4), received from J. F. H. 
Sisson, there is a duplication of the dactylus and the index finger, the 
inner pair being complementary to the outer and nota repetition of 
the right dactylus and index finger. The outer pair are simple and 
have each one row of teeth; the inner pair are forked near the tips; 
the dactylus has one row of teeth continued on both forks; the index 
finger is broader and has two rows of teeth converging to its base, 
each row terminating at the tip of a fork. 

In a left claw from Willoughby Point, Virginia (fig. 3), the index is 
divided into two branches, one above the other. The lower branch 
corresponds in length to the dactylus and has an upper row of teeth; 





' This species is known to the writer only from Milne-Edwards’ description. 
*Ann. Soc. Entom. France (2) II, pl. 1, fig. 1. 
° Bull. Mus. Comp. Zool., VIII, pl. 1, fig. 5: 
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the upper branch is much shorter and curved inward at the extremity ; 
it has a row of teeth on both the upper and lower margins of its outer 
surface. 

In a left claw from the same locality (fig. 2) the index is normal; 
the dactylus is abruptly bent downward at the middle, forming a 
sort of heel, and then turned obliquely forward, and carries but one 
row of teeth. 

In a lot of Callinectes sapidus from Indianola, Texas, there is a 
remarkable series of malformations of the abdomen. One male, 54 mm. 
long, has the penultimate segment widening gradually toward the ante- 
penult, which for its distal two-thirds has almost straight sides, instead 
of being concave as usual. Another male, 51.5 mm. wide, has broader 
segments than the last, and they are seven in number, as in the female. 
A very small male, 24 mm. wide, has the abdomen still wider propor- 
tionally, but the sutures between the third, fourth and fifth segments 
less distinct. Another individual, 55 mm. in width, has the abdominal 
appendages of the male, but the shape of the abdomen is more nearly 
related to that of the female than any of the above. The first five 
segments are broad, as in the female, but the fifth and sixth narrow 
rapidly toward their union, making the sixth subcireular. The append 
ages of the first segment reach to the middle of the sixth, and are 
very divergent distally. Attached to ore side of the third segment is 
a foreign growth, probably Peltogaster. 

Most of the young females in this lot have the usual triangular abdo- 
men with straight sides, and the fourth, fifth and sixth segments sol- 
dered together. One, however, no larger than the others, has an 
abdomen with convex sides and segments coalesced; the genital ori- 
fices are not present. A female of about the same size is in all respects 
like adult forms. 

In the Museum of Comparative Zoology there is a female Callinectes 
sapidus, about 85 mm. wide, with circular abdomen, bearing, besides 
the usual appendages, a pair on the first segment similar to those 
common to the male. 


HABITS AND ECONOMIC VALUE. 


In “The Fisheries and Fishery Industries of the United States,”! Mr. 
Richard Rathbun gives an account of the habits, distribution, and 
market value of Callinectes hastatus (now C. sapidus), reviewing all that 
has been written on the subject down to that date. 

In “ Notes on the Crab Fishery of Crisfield, Maryland,”’ Dr. Hugh M. 
Smith deals very fully with the industry at that place, including the 
modes of capture, methods of preparation for the market, etc. 

In recent reports and bulletins issued by the United States Fish 





‘Section I, Natural History of Useful Aquatic Animals, pp. 775-778, 1884. 
* Bulletin U.S. Fish Commission, No. IX, p. 104, 1889. 
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Commission! can be found tabular statements showing the number and 
value of edible crabs taken in each State. 

It is not yet known whether any other species of Callinectes than 
sapidus is brought to market, but as both C. ornatus and C. larvatus 
are abundant in the Gulf States, they are undoubtedly taken for this 
purpose. It would be interesting to know to what extent these and 
other species take the place of C. sapidus, and how they differ in habits, 
color,” ete. 


OBSERVATIONS UPON THE HABITS OF CALLINECTES SAPIDUS. 


Three correspondents of the National Museum—Hon. John D. 
Mitchell, of Victoria, Texas; Judge Benjamin Harrison, of Pensacola, 
Florida; and Mr. Willard Nye, jr., of New Bedford, Massachusetts— 
have kindly permitted me to insert here the following notes based on 
personal observation of Callinectes sapidus. The facts presented by 
Mr. Mitchell regarding the shedding are of especial interest, as our 
knowledge concerning the frequence of this occurrence is very meager. 

Notes by John D. Mitchell—Born on an isolated point on the Bay, 
and inheriting the naturalist’s instincts from my mother, I made this 
crab (Callinectes sapidus) one of my earliest playthings, and it has 
been an interesting study since. When full grown, it measures about 
7 inches from point to point of the shell in the male, and 5 inches in 
the female. The claws, legs, and shell of the male are tinted with blue, 
those of the female with red; the apron of the male is narrow, that of 
the female is broad. The mother crabs live in the Gulf and in the deep 
water passes and bayous adjacent to the Gulf. The eggs begin grow- 
ing in the spring under the apron, and hatch the latter part of May or 
June, the young clinging to the apron for several days. When first 
hatched, they are very little more than two eyes, and look like anything 
but a crab. I know little about the number of times the crab sheds 
from the time of leaving the mother’s apron until it gets its crab shape, 
which is inside of three months. I have seen the little fellows so thick 
near the margin that the water would look murky and thick, and 
thousands could be scooped in the two hands placed together, and their 
cast-off shells would form a gray streak along the water’s edge. They 
collect in immense numbers along protected shores and nooks, shed- 
ding several times and getting their shape in September, when they 


IStatistical Review of the Coast Fisheries of the United States. < Rept. U.S. 
Commr. of Fish and Fisheries for 1888 (1892). Report on the Fisheries of the New 
England States, by J. W. Collins and Hugh M. Smith. < Bull. U. 8. Fish Commis- 
sion, X, 1890 (1892). Report on the Fisheries of the Sonth Atlantic States, by Hugh 
M. Smith. < Bull. U.S. Fish Commission, XI, 1891 (1892). A Statistical Report 
on the Fisheries of the Gulf States, by J. W. Collins and Hugh M. Smith. < Bull. 
U. 8. Fish Commission, XI, 1891 (1892). Report on the Coast Fisheries of Texas, by 
Charles H. Stevenson. < Rept. U.S. Commr. of Fish and Fisheries for 1889-1891 
(1893). 

2H. W. Conn, in Johns Hopkins University Circulars, November, 1883, describes the 
color variation in the claws of the sexes of C. sapidus (= hastatus). 





1895. PROCEEDINGS OF THE NATIONAL MUSEUM. 369 





start on their great migration across the bays for the north shores, 
where they enter the creeks and estuaries and go upon the shoals, 
where they remain until grown, burying themselves in the mud and 
sand in winter, 

They shed twice each summer for three summers, when they reach 
their full size and shed no more. The young crabs grow one-third 
larger after each shedding in the second and third summer. The 
newly shed crab is a great delicacy. The shedding is done mostly at 
night, the smaller ones coming very near the shore for that purpose. 
I have observed the process many times with the aid of a lantern, and 
have gathered many a mess of them, frequently waiting for some fellow 
to finish shedding. About ten minutes is occupied in the process, 
though I have never held a watch on one. 

During the third summer the females are impregnated py old males, 
after which the red markings of the former appear, the apron becomes 
dark, and its form changes from triangular to broadly ovate. After 
impregnation and shedding for the last time, the females start for the 
Gulf and meet the males no more, one meeting being sufficient for life. 
They lay their first eggs in their fourth summer. The males remain 
among the growing crabs, and are the ones taken for the table. 

The average life of the male crab is as follows: Take him in his third 
summer, his shell is 5 inches, and he has some green and blue tints, and 
occupies the place among crabs that a 16-year-old boy does among men. 
He selects a safe place for his last shedding (he sheds twice during the 
summer), generally about September, near an old log, stone, or some- 
thing of the kind. Failing to find anything, he will dig a place in the 
sand, 12 or more inchesin diameter. After shedding and going through 
his ecalisthenie performance to get himself into shape, his shell is 7 
inches wide, and the woman’s form on his back becomes prominent, 
though it is always discernible on the young ones. It takes him the 
balance of the season to get back his strength and harden his flesh. 
The colors, green, brown, blue and white, are clear and bright, and the 
crab is very pretty. He comes back to the shallows in the spring of 
his fourth year, a little sobered in color, but in his best condition. He 
has two objects in life, eating and propagation. He eats anything he 
can get in the way of dead fish or flesh. He will eat the young of his 
own species, if he can catch them. I have seen him make arush among 
fiddlers feeding near the water, catch one, and take it back to the water 
to devour it. 

In courting he is ludicrous to the onlooker. The breeding females 
are those in their third summer. Meeting or approaching one of these, 
he will elevate himself on the tips of his legs, getting as high from the 
ground as possible, extend his claws to their widest extent, supporting 
himself with his paddles, and in this position he will strut slowly and 
pompously in front of her. Should another male appear, a battle 
ensues. The sexual act lasts from 3 to6 hours. The female will accept 
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the male any time during her third summer, and as she sheds twice 
during this time, it frequently happens that he finds her while in a soft 
condition, taking possession just the same. Woe betide the luckless 
young male he finds too soft to run! There will be one soft crab less 
and one old male will have a good dinner. There is no sentiment about 
C. sapidus. 

How long the male lives I do not know for certain, but I think about 
four years from his last shedding, which would make his entire life 
seven years. Whenhe becomes superannuated, he seeks quiet nooks and 
safe shallows and prepares for death. In the fall (October and Novem- 
ber) I have found numbers of these old fellows scarcely able to move 
and too feeble to bite; their flesh is all gone or is soft and watery, and 
evaporates when dead or the minnows soon clean it out. A day or so 
after death, if the waves do not wash them to pieces, the shells are as 
clean and empty as any cast-off shell. I think this is the kind ef shell 
which, occasionally found, gives rise to the idea that the crab sheds 
after maturity. It sheds to grow and for no other purpose, and when 
through growing it is through shedding. 

I have seen full-grown females with a triangular apron, perhaps about 
three each summer, and have always known them as neuters.- Many 
specimens are deformed in the fingers. This I attribute to the accident 
of losing them, followed by some sort of pressure on the new fingers 
before they have become hard—as, for instance, in a sudden fright they 
might exert them over shells or other hard substances and permanently 
bend them. I remember one adult male whose claws were crossed at 
the points, and another in which the points worked past each other like 
a pair of shears. The fingers and claws that are renewed after losing 
the original ones are never so large or so effective as the original ones. 
This reeuperative power lasts in full force only during the growing 
years and diminishes with age. A middle-aged crab will reproduce a 
claw only half the size of the original, and an old crab will reproduce 
none, or only a small nub that is useless. 

There is no one, I think, engaged in the crab fishery on this coast. 
Occasionally the negroes of Port Lavaca will send a few dozen boiled 
to the interior towns and retail them at 10 cents each. Mr. F. V. Gentry, 
of Port Lavaca, has shipped a few lots of adult crabs, but there is no 
one making a specialty of catching them. I believe he paid 25 cents 
per dozen. 

I have seen Callinectes sapidus, or what I took to be them, in the 
Guadalupe River at Victoria; in the Navidad River, Jackson County, 
20 miles above Texana; and I caught three, which were C. sapidus, in a 
spring branch which flows into the Garcitas Creek, Victoria County. 
They were 40 miles from salt water, air line. They were different in 
color from those in salt water, being of a reddish brown; otherwise I 
saw no difference in them. 

On November 14, 1894, while seeking stone crabs in the mouth of 
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Chocolate Bay, near Port Lavaca, I found in deserted stone-crab holes 
four soft crabs, Callinectes sapidus,—one female in her second year, one 
male in his second year, one male in his third year, and one male in his 
fourth year, or full grown. I also found four aged crabs, too feeble to 
run or nip. They had sought a quiet nook, protected by rushes and 
salt grass, and were patiently awaiting dissolution. I attribute the 
late shedding to our late fall. We had had no frost, and wading was 
very pleasant. 

The third week of September, 1895, I spent cruising in Matagorda 
and adjacent bays, and had another chance to observe the habits of 
these crabs. There is a cove, terminating in a small bayou, on the 
north side of-Sand Point, Calhoun County; this point separates Mata- 
gorda and Port Lavaca bays. ‘The weather was easterly and the cove 
protected. Around it we stretched a seine and caught about 200 adult 
male crabs, 22 of which had in their possession a female; 19 of these 
females were verging on maturity; 2 were shed for the last time (that 
is, full grown), but still soft, one of them being held upside down, and 
one female was full grown, her new shell about three days old. Twenty- 
one of these couples were interlocked in the same manner—that is, the 
male had his front leg on either side passed from the rear around the 
paddle and legs of the female, bringing her well in front of him, and 
held so tightly that many of them were lifted from the water and put 
into the boat without loosing their hold. None released his companion 
until roughly handled. One was holding on to the sides of the seine 
with the rear feet and to his companion with his front feet, and was eat- 
ing a small fish which was still alive. He held on to both fish and crab 
until placed in the skiff. In all the crabs observed—not far from 1,000— 
the only full-grown females were the three above described, of which 
two were yet soft and the third had shed very recently. 

Notes by Benjamin Harrison.—On both the east and west coasts of 
Florida, Callinectes sapidus is quite common; nor is it confined to salt 
water. On the St. Johns River, it is found more than 100 miles from 
the sea. I have seen many specimens in Lake George, 125 miles from 
Jacksonville. On the west shore of Lake George a salt spring runs 
through a deep creek into the lake. Here the common crab swarms. 
Where the creek empties into the Jake there is a wide expanse of shal- 
low water with clean white sand. Here the crabs come out at night in 
great numbers to feed, and I have frequently seen them seize small fish 
and collect about the refuse from our camp. Evidently they have no 
distaste for the fresh water of the lake. 

Both on the east and west coasts they like quiet, shallow waters, and 
preter sandy bottoms. They bury themselves in the sand to escape 
observation, and will do this as soon as they find speed ineffective when 
pursued. During the spring months they are much more “‘in evidence,” 
because then they seek the waters near the shore warmed by the sun. 
While mating they are much less voracious than at other times. After 
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mating they are daring and predatory, soon regaining the strength and 
flesh they have lost. 

Now each crab has a favorite retreat, from which he does not wander 
far. When chased, he returns to it. He has a regular beat, and he 
patrols it at short intervals day and night, except when gorged with 
food. If he finds asmall bit, he will eatitimmediately. If more than he 
wants at the moment, he will try to drag it to his sheltered nook under 
alogorrock. If he can not carry it, he will eat to repletion and then try 
to bury it, and will remain in the neighborhood. If food is discovered 
within the territory of one, others will cross the boundary, and I have 
seen lively fights. But as soon as the visitor gorges himself, he seems 
disinelined to active exertion and only ‘covers what he stands on,” 
while another drives off the crowd and eats. I have often dropped in 
a dead fish and watched this performance. From what I have seen, I 
judge that the sense of smell is well developed in Callinectes sapidus. 
I have covered the fish, but it was soon found, and other crabs came 
from a distance. Undoubtedly they have keen sight, but they seem to 
depend more on their sense of smell. In the spring, when the male and 
female are together, there seems to be much community of feeling 
between the two. They hunt in couples; they do not struggle with 
each other for food, but share it, and I have many times seen the two 
combine to drive off a stranger. Later, however, they treat each other 
as strangers, and after April I have seen the two “partners” fight. 

They retire to deeper water in winter. We see them return to their 
summer haunts every warm day. They do not seek the deepest water, 
but find shelter where the water is about 4 or 5 feet deep. They do not 
roam about at night-time till the water is quite warm. During Decem- 
ber, January, February and March they must eat very little, yet they 
come out strong and active. Therefore, I think they “half-hibernate” 
(if I may use the expression) as the bears do in this State. 

In 1890 I saw fully 500 sea bass in Lake George, through which the 
St. Johns River runs, which had died from the attack of a fungus- 
looking parasite. I found two crabs with the same disease. Both died. 
I saw many other crabs in the same waters apparently entirely free 
from any sickness. 

I have seen the common leech on joints of the crab,! but never satis- 
fied myself it was anything but a passenger. So of a red worm about 
2 inches long. I was not sure in either case that the crab was attacked. 

Notes by Willard Nye, jr.—The largest and oldest of our common 
blue-claw crabs I have generally found in some small pool in a marsh 
where the tide refreshed the water at each rise. Here, selecting a 
place under some rock or sunken drift log, the crab takes life in a 
most easy way, as with each tide the small fish swarm into the pool 





'The Myzobdella lugubris is a small leech, which lives on the ‘edible crab” (Cal- 
linectes hastatus), adhering to the soft membrane between the joints and at the base 
of the legs. (Verrill, Vineyard Sound Report, p. 458.) 
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to see what they can pick up, and many of them are taken in by 
erabby. Taking advantage of such spots in the sand or mud and 
keeping out of sight, and then roiling up the water, they attract these 
small fish and secure a good meal. After a crab has reached his 
extreme growth, | do not think he sheds his shell, as I have often found 
them with a long growth of moss on their backs. As October draws 
to a close, the blue-claw moves off into deep water, and at this season 
may frequently be seen paddling near the surface as he works down- 
stream with the tide. They are found all winter in the channels near 
the mouths of our rivers, where the water is salty. In some places I 
have seen the ice covered with them, where they had been caught by 
people spearing eels. At this season they are very torpid. A number 
of years ago the September storms closed up the entrance of Quick 
Sands Pond, Rhode Island. Early in November there came a sharp 
cold spell, and on going down to where the washed-in beach made a 
dam to the creek, [ think I saw more blue-claw crabs in five minutes 
than I have ever seen since in the whole of my life. The bottom was 
blue and green with them. For, you see, as the water became cold they 
moved down pond and tried to get back to the ocean the way they 
came in in the spring, and here in the shallow water you would see 
hundreds snapping their claws out to catch the young menhaden 
which, like themselves, had become imprisoned by the closing creek. 
These crabs were much more ugly than any I have seen, and if in 
catching them with a scoop net you broke the shell of one and he 
tried to get away, he was at once seized on by those nearest and eaten 
up without the slightest remorse. These crabs were so thick that 
with a single scoop of a small net I hauled out eleven. A few days 
after I was at the pond, the weather became inuch colder and the erabs 
started out over the beach to the ocean, a distance of about 400 feet. 
Some bass fishermen then caught over six barrels while the crabs were 
on their way across. This is the only instance which I ever knew of 
the blue-claw crab leaving the water and walking across lots on his 
own hook. 


EXPLANATION OF PLATES. 


PLATE XII. 
Callinectes sapidus, Rathbun, =C. hastatus (Say). Male. Much reduced. 
PLATE XIII. 


Callinectes sapidus acutidens, Rathbun, new subspecies. Male. Reduced about one= 
fifth. 
PLATE XIV. 


Cailinectes sapidus, varying toward acutidens. Male. Reduced about one-fifth. 
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IP GATE kev 


Callinectes ornatus, Ordway. Male. Reduced about one-fifth. 


PEATE XoVvi 


Callinectes dane, Smith. Male. (Type of Lupa dicantha, Dana.) Reduced about 
two-thirds. 


PLATE XVII. 


Callinectes larvatus, Ordway. Male. Reduced about one-fifth. 


PLATE XVIII. 
Callinectes tumidus, Ordway. Male. Reduced about one-fifth. 
PLATE XIX. 
Callinectes bocourti(?), A. Milne-Edwards. Male. Considerably reduced. 


PLATE XX. 


Callinectes arcuatus, Ordway. Male. Reduced about one-fourth. 


PLATE XXI. 

Callinectes toxotes, Ordway. Female. Reduced about one-third. 
PLATE XXII. 

Callinectes bellicosus (Stimpson). Male. Reduced about one-fifth. 


Prarn Xe 


ig. 1. Callinectes arcuatus, Ordway. Young male. (Perhaps type of C. pleuriticus, 
Ordway.) Reduced about one-fourth. 
2-4. Deformed claws of Callinectes sapidus. Reduced about one-third. 


7 
°C 


PLATE XXIV. 


Frontal outlines of Callinectes. Slightly enlarged. 


Fig. 1. Cailinectes sapidus. | Fig. 6. Callinectes tumidus. 
2. Callinectes sapidus acutidens. 7. Callinectes bocourti. 
3. Callinectes ornatus. 8. Callinectes arcuatus. 
4, Callinectes dane. 9. Callinectes toxotes. 
5. Callinectes larvatus. 10. Callinectes bellicosus. 
PLATE XXV. 
Abdominal outlines of Callinectes. Male. Slightly enlarged. 
Fig. 1. Callinectes sapidus. Fig. 6. Callinectes bocourti. 
2. Callinectes ornatus. 7. Callinectes arcuatus. 


. Callinectes dane. 8. Callinectes bellicosus. 
. Callinectes larvatus. 9, Callinectes toxoies. 
. Callinectes tumidus. 


OU Hm © 





PROCEEDINGS OF THE NATIONAL MUSEUM. 375 





ERATE SOcVvil. 





Abdominal appendages of Callinecies. Male. Slightly enlarged. 


Fig. 1. Callinectes sapidus. Fig. 6. Callinectes bocourti. 
2. Callinectes ornatus. 7. Callinectes arcuatus. 
3. Callinectes dane. 8. Callinectes bellicosus. 
4. Callinectes larvatus. 9. Callinectes toxotes. 
5. Callinecies tumidus. 


PLATE XX VII. 


Abdominal outlines of Callinectes. Female. Slightly reduced. 


- Fig. 1. Callinectes sapidus. | Fig. 5. Callinectes tumidus. 
2, Callinectes ornatus. 6, Callinectes bocourti. 
3. Callinectes dane. 7. Callinectes arcuatus. 
4, Callinectes larvatus. 8. Callinectes toxotes. 


PLATE XXVIII. 


Fossil Callinectes. Natural size. 
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CALLINECTES LARVATUS, Mate 
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CALLINECTES ARCUATUS, Mate, AND DEFORMED CLAWS OF CALLINECTES SAPIDUS 


FOR EXPLANATION OF PLATE SEE PAGE 374 
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ABDOMINAL OUTLINES OF CALLINECTES, MALE 


FOR EXPLANATION OF PLATE SEE PAGE 374 
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ABDOMINAL OUTLINES OF CALLINECTES, Femate 


FOR EXPLANATION OF PLATE SEE PAGE 375 
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DESCRIPTIONS OF TWO NEW SPECIES OF FRESH-WATER 
CRABS FROM COSTA RICA. 


By Mary J. RATHBUN, 
Second Assistant Curator, Department of Marine Invertebrates. 


THE Museo Nacional de Costa Rica has recently sent, through Mr. J. 
Fid. Tristan, a number of crabs and shrimps to the United States 
National Museum for identification. Among them were found two 
new species of Pseudothelphusa., 


PSEUDOTHELPHUSA MAGNA, new species. 
(Plates XXIX; XXX, figs. 7-10.) 
Closely allied to P. richmondi, Rathbun.! Carapace wider than in 


_£. richmondi, branchial region more swollen, cervical suture sinuous. 
The surface is covered with flattened granules, some of which on the 


rated by. a broad and deep notch; margin uneven, 


oa ae ae ee 


in P.richmondi. The eyes also are much smaller than 


the maxilliped shows beneath the front. The front 
P. richmondi and the outer margins more oblique 


the orbit is nearly as advanced as the front, while in 
PP. richmond itis much less so. The spines or spinules PSEUDOTHELPHUSA 


anterior half of the carapace are large and dark- 
colored, looking like scales, but almost smooth to the 
touch. The frontal lobes seen from above are sepa- 


more advanced in its inner portion, passing gradually 
into the orbital margin; the curve is much less abrupt 
than in P. richmondi. In Plate XXIX a portion of 


seen from before is much wider and less deep than in 


(Plate XXX, figs. 6 and 7). The external angle of 





OUTER MAXILLIPED OF 


of the lateral margin are proportionally smaller than ae ae 


Natural size. 


in P, richmondi and do not fill one-half the depth of the orbit. The 


_" 


first abdominal appendage of the male is similar in character to that of 
P.richmondi. It has three teeth at the extremity on the upper side. 
(See upper left-hand portion of fig. 9.) The longitudinal plate on the 


‘ Proc. U.S. Nat. Mus., XVI, 1893, p. 654, pl. Lx xv, figs. 6-10. 
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inner side of the lower portion, shown i in n Figure 10, is much longer than 
the corresponding part in P. richmondi, The merus of the outer maxil- 
lipeds is longer and narrower in this species.’ 

Chelipeds unequal, large and strong. The merus has a row of very 
stout conical teeth on its inner margin, as a rule becoming smaller 
proximally and continued on the ischium; the lower edge has a row of 

small tubercles;' the outer 
margin has ‘a wide band of 








sae prominent squamose tuber- 

IP? eles, which, toward the ecar- 

yee pus, become rugose lines. 
OAT ge ch eee The palmar portion of the 
manus is longer than in 


Fi 


9 
“. 


i) 


P. richmondi, the margins 
of its surface less convex. 
The outer surface of carpus, 
propodus and dactylus is covered with a network of dark brown, and 
numerous granules of still darker color. The teeth of the fingers have 
a dark band across their bases and a lighter line around their cutting 
edges. Ambulatory legs thick, meri with edges rough or slightly sjinu- 
lous. Inner lower margin of meri of first pair with prominent tubercles. 
This margin is smooth in P. richmondi. 

Dimensions.—Largest male, length 84 mm., width 135 mm. 

Color.—Yellowish brown. 

Habitat——Pozo Azul, 800 or 1,000 feet above the sea, two males (Nos. 
19048, 19049, type, U.S. N. M.) collected by J.C. Zeledon, April 4, 1888; 
Rio Maria Aguilar, one male, collected by A. Lizano, 
May 29,1891; also one female (No. 19050, U.S. N. M.) 
collected by J. Fid. Tristan; Rio Torres, one male, 
collected by J. Fid. Tristan. 

This species is the largest of the known Pseudo- 
thelphuside. 


LARGE HAND OF PSEUDOTHELPHUSA MAGNA, 


About three-eighths natural size. 


PSEUDOTHELPHUSA TRISTANI, new species. 


(Plate XXX, figs. 1-5.) 





Carapace smooth and shining, inconspicuously 
granulate near the lateral margins; grooves deep; Queen waxmirep oF 
branchial region much swollen in its anterior half. — rsevpormeiruvusa 
Front with a well-marked crest, which is rough with = *®*"4S* 
puncte but not tuberculate, and terminates at the “""°"""™=™™™ 
orbital border just behind the insertion of the eye. Lower and outer 
margins with a prominent punctate ridge. Outer half of the superior 
orbital border finely crenulate; inferior border crenulate. Antero-lateral 
margin denticulate, and with two well-marked teeth behind the orbit. 


Fig. 3. 





1 Compare fig. 1 in text with fig. 9, pl. Lxxv, Vol. XVI, Proceedings U.S. National 
Museum. 
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The sixth segment of the abdomen in the male is shorter than the 
seventh; the seventh is very broad and obtuse. The appendages of the 
first segment (Plate XXX, figs. 3 and 4) are very different from those 
of any other species that I have seen. The character of the chelipeds 
is shown in Plate XXX, figs. 1 and 2, The carpus, propodus and 
dactylus are granulate. The ambulatory legs are spinulous above; 
the propodal joints are spinulous below. 

Dimensions.—Length of male, 18.7 mm.; width, 30.8mm. Length of 
female, 18 mm.; width, 29.9 mm. 

Color.—Very dark brown; lower side and legs lighter. 

Habitat.—“‘La Mina,” Rio Torres, north of San José, 1,150 meters 
above the sea. One male (No. 19047, U.S.N.M.) and one female, col- 
lected by J. Fid. Tristan, August 7, 1894. 


EXPLANATION OF PLATES. 
PLATE XXIX. 
Pseudothelphusa magna, male. Less than one-half natural size. 


PLATE XXX. 


. Pseudothelphusa tristani, male. Natural size. 

. Pseudothelphusa tristani, male, large hand. Slightly enlarged. 

. Pseudothelphusa tristani, male, right abdominal appendages, outer side. 
Three and one-half times natural size. 


Fig. 


eo be 


4. Pseudothelphusa tristani, male, left abdominal appendages, lower side. Four 
times natural size. 

5. Pseudothelphusa tristani, front. About two and one-half times natural size. 

6. Pseudothelphusa richmondi, front. About two and two-thirds natural size. 

7. Pseudothelphusa magna, front. About one and one-third natural size. 

8. Pseudothelphusa magna, abdomen of male. Slightly reduced. 

9. Pseudothelphusa magna, male, first abdominal appendage of right side, outer 


view. One and one-half times natural size. 
10. Pseudothelphusa magna, male, first abdominal appendage of right side, lower 
view. One and one-half times natural size. © 
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FRESH-WATER CRABS OF THE GENUS PSEUDOTHELPHUSA 


FOR EXPLANATION OF PLATE SEE PAGE 379 





DESCRIPTION OF FOUR NEW TRIASSIC UNIOS FROM THE 
STAKED PLAINS OF TEXAS. 


By CHARLES TORREY SIMPSON, 
Aid, Department of Mollusks. 


THE MATERIAL on which this paper is based was sent to the writer 
for examination by Prof. E. T. Dumble, State geologist of Texas.’ It 
was obtained from the Dockum beds, an extensive formation which 
underlies all or nearly all the Staked Plains of Texas, and southeast- 
ern New Mexico, reaching farther back into that Territory northwest 
of the Plains, and having some extension under the Cretaceous area 
south of them in Texas. The limit of the plains on the east, north 
and west is marked by an escarpment, which is usually from 100 to 
200, and sometimes 300 or 400 feet high. The basal portion and occa- 
sionally nearly all of this escarpment is composed of what are believed 
to be Triassic beds. They usually extend some 6 or 7 miles beyond the 
base of the great plain.” 

These beds are composed of horizontal strata of sandstone, conglom- 
erate and clay; and are overlaid in some places by Cretaceous, but 
more generally Tertiary strata, and underlaid by the rocks of the 
Permian period, whose lithological characters are so different from 
those believed to be Triassic that the latter can usually be recognized 
without trouble. The slight difference in dip, and the sudden change in 
lithological characters from the Triassic to the Permian, point conclu- 
sively toa break in the sedimentation of the two deposits. According 
to the evidence of the fossils and the characteristic material forming 
them, the Dockum beds seem to have been deposited in an inland, 
fresh-water basin. The vertebrates, as determined by Prof. E.D.Cope, 
were shallow fresh-water animals. 

A few fragments of bivalve shells were collected by Professor Cope 
in the valley of: Gallinas Creek, New Mexico, associated with vertebrate 
remains, which latter led their discoverer to believe the formation was 


1The paper and the accompanying figures were prepared for the report of the 
Texas Geological Survey, but on account of the failure of the legislature of that 
State to provide funds for carrying on the investigation, the work of the Survey has 
come to a standstill. Through the kindness of Professor Dumble, I am permitted 
to publish the paper in the Proceedings of the United States National Museum, 
2?Third Ann. Rept. Geol. Survey of Texas, p. 227, 1891. 
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Triassic. Some of these fragments were described by Meek as Unios,}! 
but they were in such bad condition that even a generic determination 
could hardly be considered certain. As the shells on which this paper 
is based are, I believe, undoubted Unios, and as it seems to be pretty well | 
established that the strata in which they were found are Triassic, I | 
think I need have little hesitation in saying that these are the earliest | 
authentic specimens known of this common and widely distributed 
genus. I may further add that in the opinion of Dr. Charles A. White? ! 
it is quite probable that the Gallinas Creek fossils belong to the | 
Jurassic. ; 
Taken as a whole, these Unios closely resemble in form and are appar- | 
ently nearly related to those of the Jurassic beds of North America, and 
to certain species of our Cretaceous and Tertiary formations. They can 
hardly be said to be very near relatives of any species at present living | 
in the New World, though Unio anodontoides and one or two other allied | 
species from the Mississippi basin have characters in common with | 
some of them. In Europe, however, the well-known Unio pictorum and 
other somewhat similar species, as well as most of the forms found in | 
Asia Minor, show a considerable resemblance to some of these species. 
It is remarkable that there has been so little change in the species |} 
of this genus from the time when they lived in this great Triassic lake | 
to the present day. In some eases specific descriptions of these fossils, 
whose age probably dates back well toward the beginning of the Meso- 
zoic, so far as all the characters which remain are concerned, would | 
apply almost without change to species living in the Kuro-Asiatic region 
to-day. And Dr. White has shown that the same persistency of char- | 
acters is true of a number of the forms of the Laramie group of the 
Cretaceous, which in all probability are the ancestors of some of our | 
characteristic recent Mississippi Valley species, and which can hardly 
be separated from them.’ 
As he has pertinently remarked, these earliest types of Unios have | 
continued almost unchanged until the present, while to-day there is | 
not a single family of vertebrates in existence that lived in Triassic | 
times. This wonderful persistence of Unio forms, and the variety of 
characters displayed in the species herein described, go to show that | 
the genus must have been well established at the time the Dockum— 
beds were deposited, and that it undoubtedly had its origin at a much |} 
earlier period, thus tending to overthrow the theory of Neumayr,* that 
the Unionidze were derived from the genus Trigonia, which probably 
does not date back to a period earlier than that of the shells under 
consideration. 








1 Unio cristonensis, Meek, Ann. Rept. Expl. and Surv. West of One Hundredth Merid- | 
ian, 1875, p. 83. 

2A Review of the Non-marine Fossil Mollusca of North America, p, 425, 1883. 

3A Review of the Non-marine Fossil Mollusca of North America, p. 428, 1883. 

4Sitzungsber. d. k. Akad. Wiss. Wien, Math.-naturwiss. Cl., XCVIII, 1889, Heft 
1-3, 1. Abth., p. 5. 
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_ The theory advanced by W. Amalsky,' that the Naiades descended 
from the Anthracosidz, seems the more reasonable one, as the two fami- 
lies agree in many essential points of shell structure, and the latter 
were probably inhabitants of the 
fresh waters of the Carboniferous 
and Permian periods. 


UNIO SUBPLANATUS, new spe- 
cies. 


Shell rather large, somewhat 
triangular and compressed; 
growth lines strong andelevated ; 
dorsal region and posterior slope 
rounded; beaks not very promi- 
nent; area of the lateral teeth 
strongly curved; cardinals UNIO SUBPLANATUS, NEW SPECIES. 
rather wide, parallel, separated Intersaliview/ofj right valye: 
by anarrow socket. Length,85 mm.; height, 57 mm.; diameter, 25 mm. 

Locality.x—Duck Creek, Dickens County, Texas. 

Of this fine species only a single cast of a right valve of ferruginous 
clay conglomerate, and what is 
probably a right valve of the 
same, badly incrusted and buried 
in a limestone matrix, were 
received. The latter, on being 
carefully cleaned, shows the shell 
to have been of moderate thick- 
ness, and to have the curious, par- 
allel, cardinal teeth that charac- 
terize most of the Unios of the 
southern hemisphere to-day. The 








Fig. 2. lateral teeth are shown plainly at 
eo SUB EUANA TUS New eevee: their posterior end, but the hinge 


Cast from outside of right valve. 


plate is so worn away and in- 
jured that thoy are not visible along the rest of it. 


UNIO DUMBLEI, new species. 


Shell elongated oval, widest at the region of the beaks, rounded before 
and behind; anterior end very short; posterior and anterior slopes ele- 
vated and almost ridgelike, with a flattened or slightly excavated area 
in the middle of the disc; dorsal margin rounded; base of the shell 
nearly straight or sometimes a little emarginate; beaks rather promi- 
nent; ligament small, but elongated; growth lines rather strong. 
Length, 55 mm.; height, 25 aE diameter, 185 mm. 


REaiceaereniee, XXXIX, p. 198, Soneeeere. 1892. 
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Locality—Five miles northeast of Dockum, head of Duck Creek, © 


Dickens County. Five pairs, more or less perfect, were sent irom a 
gray sandstone near Dockum, and 
what are probably three or four 
heavily incrusted valves of the same, 
from clayey conglomerate from Duck 
Creek. They recall quite strongly 





from Assyria, and U. pictorum and 


Fig. 3. 5 : 
Set tats Sarees the allied simple forms of Europe. 


UNIO GRACILIRATUS, new species. 


Shell small, oblong oval, rounded before and slightly biangular 
behind; dorsal region more curved than the base; growth lines mod- 
erate; surface generally, but especially the posterior region, more or 
or less sculptured with delicate, somewhat broken, and wavy narrow 
lire. Length, 40 mm.; height, 23 mm.; diameter, 16 mm. 

Locality.—South of spur, Headquarters 21, Dickens County, Texas; 
head of Duck Creek, Dickens County. 
Four left valves in a limestone matrix 
were sent from the former locality, 
and two left valves embedded in 
coarse granulated limestone from the 
latter. One right valve of what is 
probably this species was sent from 
the Dockum beds, at the southeast 
corner of Crosby County, Texas, with 
a number of U. dockumensis. Six 
rather imperfect specimens from the Dockum beds, in the southeast 
corner of Garza County, Texas, I am inclined to refer to this species, 
though they are less elongated and nearly all of them destitute of the 
peculiar sculpture of the type. In some of the specimens of this spe- 
cies, the lire are quite distinct and regularly developed; in others the 
surface is nearly smooth; while others show slight, somewhat elongated 
radiating nodules. 


UNIO GRACILIRATUS, NEW SPECIES. 


UNIO DOCKUMENSIS, new species. 


Shell, oblong-oval, rounded before, somewhat pointed posteriorly; 
umbonal region quite prominent, sculptured with distinct, radiating 
ridges; sides rather flattened; ventral line straight or slightiy incurved 
about the middle of the shell; ventral region rather prominent poster- 
iorly; growth lines strong; valves solid; pallial line deeply impressed; 
interior bearing a ridge running diagonally from the cardinals toward 
the posterior basal portion, in front of which the shell is much thicker; 
cardinal teeth short and rather stout, laterals solid. Length, 60 mm.; 
height, 35 mm.; diameter, 25 mm. . § 
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Some of the specimens are considerably smaller than the above 
measurements, a few are a little larger, and a number seem to have 
been somewhat distorted by pressure. Specimens which I believe to 
be females are fuller in the posterior 
part of the ventral region than others 
which may be males. Two casts were 
found the first year in which collee- 
tions were made from the Staked 
Plains, at a windmill three miles north 
of Dockum, and the name dockumensis 
was applied to these by Mr. Cummins, 
though he did not describe the species. 
On making clay casts of some of the 
valves sent, I was convinced that these types were the same as the 
more perfect specimens, and I have accordingly described the species 
from some of the latter. 

Locality.—Southeast corner of Garza County, Texas; windmill 3 
miles north of Dockum; tank north of Double Mountain River; head 
of Duck Creek, Dickens County, Texas. 

An abundant and well-distributed as well as quite variable species, 
of which a large number of examples were sent, generally in fair con- 
dition, and composed for the most part of crystallized calcium carbonate. 

In form, the species very strongly resembles the European and west- 
ern Asiatic Unios of to-day, but it is remarkable in being sculptured 
with strong, radiating ridges on the umbonal area—a character pos- 
sessed by all the recent South American species, and somewhat imper- 
fectly by those of Australasia. The teeth, however, are very different 
from the teeth of these southern forms, and more nearly resemble those 
of the North American Jurassic and Cretaceous Unios. 

Specimens of what are perhaps two other species were sent, but they 
are not sufficiently well preserved to describe. 

To sum up, then, these Triassic Unios are evidently not the earliest 
members of the genus, since they show divergent characters, which 
are dominant in widely distributed and prominent groups of this genus 
found living at the present day. Thus Unio graciliratus in its some- 
what broken and radiating lines possesses characters now found in an 
assemblage of peculiarly sculptured species of eastern Asia, and the 
teeth of U. subplanatus have characters like those of all or nearly all 
the species of the southern hemisphere. The radial beak sculpture is 
unknown at the present day outside of South America and Australa- 
sia, while the forms of at least three of these species, as well as their 
interiors, where exhibited, bring to mind most strongly the species 
which now inhabit Europe and western Asia, and a small group belong- 
ing to the Mississippi area. 

Proc. N. M. 95 25 
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REVISION OF THE NORTH AMERICAN EMPIDA—A FAMILY 
OF TWO-WINGED INSECTS. 


By D. W. CoQuimLLEtt, 
Honorary Custodian of the Collection of Diptera. 


THE PRESENT paper, which is entirely preliminary in its character, is 
based upon a study of the rich material contained in the collection of 
the United States National Museum, supplemented by my own collee- 
tion and the specimens received from several correspondents, notably 
from Dr. W. A. Nason, of Algonquin, Hlinois; Annie Trumbull Slosson, 
of New York City; Mr. Charles Robertson, of Carlinville, Illinois, and 
Prof. Howard Evarts Weed, of Agricultural College, Mississippi. I 
desire in this place to thank all of those who by the gift or loan of 
specimens or in other ways have aided in the preparation of this paper, 
and especially the authorities of the United States National Museum, 
for the privilege of studying the fine series of specimens in the collection 
of that institution. Types of the new species, not previously possessed 
by the Museum, have been deposited with it. 

With all this material before me, however, there are stil several spe- 
cies of which I have seen no representative, and in the tables which 
accompany this paper I have in several instances been compelled to 
make use of only those characters mentioned in the existing descrip- 
tions. ‘These tables, despite these imperfections, have been very use- 
ful to me in identifying the species, and they are given in the hope that 
other students may find them equally helpful. Only those genera in 
which new species are herewith described are tabulated in the present 
paper, which deals only with the North American forms. 

In Osten Sacken’s Catalogue of the Described Diptera of North 
America, twenty-four genera of Empide are credited to our fauna. The 
following observations on some of them may not be out of place here: 

Tachydromia.—The species catalogued under this genus belong to 
Platypalpus. 

Tachypeza.—The species placed under this genus belong to Tachydro- 
mia. Macquart restricted the latter name to the present group and 
applied the name Platypalpus to the preceding group three years before 
Meigen proposed the name Tachypeza for the present group; conse- 
quently Macquart’s name, being the earlier, must be retained. This 
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course has already been adopted by Dr. Schiner and the British ento- 
mologists. 

Synamphotera.—This genus is not as yet known to occur in our fauna; 
in the single species, S. bicolor, referred to it by Loew, the third vein is 
simple, and not forked; judging from the description, this species 
apparently belongs to the genus Sciodromia, Haliday, not heretofore 
reported as occurring in our fauna, 

Hemerodromia.—The species catalogued under this name are very 
heterogeneous, and in the present paper they are separated into three 
genera, viz: Mantipeza, Rondani, Hemerodromia, Meigen, and a new 
genus for which the name of Neoplasta is proposed. I have followed 
Rondani in restricting the genus Hemerodromia to those forms in which 
the discal cell is united with one of the other cells, since this author 
appears to have been the first to dismember the old genus. 

Since the publication of the above-mentioned catalogue, three new | 
genera of Empidie have been proposed, viz, Mythicomyia, described by | 
the writer,! and Hnoplempis and Megacyttarus, published by Bigot.” 
Enoplempis was known to the author in the male sex only. Specimens | 
of what is evidently the species described by him as Enoplempis cinerea® 
were collected by the writer in southern California. The females do | 
not differ in any respect from typical species of Hmpis, and therefore 
should not be separated from it. Both Loew and Schiner have described | 
under Hmpis forms structurally identical with Hnoplempis. | 

The genus Megacittarus, Bigot, was founded on a single female speci- | 
men without antenne; this is evidently the female of Rhamphomyia | 
limbata, Loew, specimens of which are in the National Museum collec- | 
tion from the same locality (Colorado) as the type of Megacittarus, and | 
were evidently from the same collector (Morrison). As the male of | 
Rk. limbata does not differ in any respect from a typical Rhamphomyia, , 
this proposed new genus must be regarded as being synonymous with | 
the latter. 

In the following pages four new genera are established, viz: Neoplasta, | 
Empimorpha, Euhybus and Neocota; and two or three genera not here- | 
tofore known to occur in our fauna have been recognized, viz: Manti- 
peza, Rondani, Sciodromia, Haliday (probably), and Meghyperus, Loew. 

The genus Hilarimorpha, Schiner, has by some authors been placed | 
in the present family, but it has much more affinity with the Leptide, _ 
to which family it has already been referred by Osten Sacken. Besides 
the analogies mentioned by this author as existing between Hilarimor- | 
pha and the other genera of Leptide,* may be mentioned as a common | 
character the entire eyes, as opposed to the eyes deeply emarginate 
opposite the antennie, as they are in the Empide. 





' Entomological News, IV, June, 1893, p. 209. 

? Bulletin des Séances de la Société Entomologique de France, 1880, p. 47. 
3 Loe. cit., 1882, p. 91. 

4 Berliner Entomol. Zeitschrift, 1890, XXXV, p. 303. 
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The following tanies ease all the gener “a OL: Empide at present 
known to oceur in North America: 





ANALYTICAL KEY TO THE NORTH AMERICAN GENERA OF EMPIDA. 


Peeurdglonomudimealavenn forked esa. ees seces as ce eee sce sel Ren ss te 2 
winrdvlonoeubiudinalvermysimple; mou forked nsseekscs. see sss 222. oes 2 16 
PA ISCORGEesNTEsenu (COMpPlOlewaaase.ne saci one ec ee ets Ses iee ee el 4 
Discal’cell united withione of the other cells*::. 52-22. +22_-2 222-22 3 


3. With only two veins issuing from the discal cell, the Bate one fonieed 

Hemerodromia (p. 391). 
With three veins issuing from the discal cell, the anterior one simple, not 

fOTIC Mera a cetera ta caer Salts ald als sce Regn e nea Neoplasta (p. 392). 
Pa hneep veins: issue; irom: apex of discalicelll@ 22. 22-222 - ss 22).2 sence cs coos 5 

Two veins issue from discal cell, fourth vein forked, proboscis perpendicular 
Mantipeza (p. 392). 

5. Anterior branch of the third vein terminates in the costa (except in some 
SPECLCSNO LLDCS) eerie ate Ce ee Seysa te oA ee ole eee a tna 6 

Anterior branch of the third vein terminates in the second vein; anal cell as 

long as the second basal, the vein at its apex perpendicular to hind 


MAT MOtebh emo ene eee eae eee ee se mae eee eee ee Blepharoprocta. 
6. Proboscis shorter or but slightly longer than height of head................ 7 
Proboscis much longer than height of head; vein at apex of anal cell nearly 
parallelewabh the hind=marcinvots tholwinGe sso. 4.6 s-<2- 2622 see. sons 2 12 
7. Vein closing the anal cell nearly perpendicular to the hind margin of the 
WU OU Enea see eel asi eit ce me rsstna a tee emit sek ie eee en teas oo See 8 
Vein closing the anal cell nearly parallel with the hind margin of the wing. 9 


8. Anterior branch of third vein connected with the second by a cross vein; 
veins 2 and 3 undulating; wings dotted over their entire surface 
Ardoptera. 
Anterior branch of third vein not connected with the second; veins never 
undulating; wings not dotted over their entire surfacc; alulee well 


or 
CLEMO lop ern tele Be ome eon ae os ects c eiaiermet ema Brachystoma (p. 393). 
PP AGALE LIN Comune n] OLN be G camera ae ars emincte wares eh Sete nee ee epic ce Seka eech oe 10 


Antenne one-fifth as long as the head, apparently only two jointed, last 
joint oval; style thick, nearly half as long as the antenn; proboscis 


WG THVA SIMO TRU ie ce sre tege es tune= sents nena tae ea ediay peed ries MOR ere fee ava Hormopeza. 
10. Antennal style nearly twice as long as the third joint; proboscis soft, much 
SHORE UNAM UNO MNC A sm ere a ae er Ss ee ee ee ee eee a 
Antennal style scarcely longer or shorter than the third joint; proboscis 
| LUS Ua My aTeT Gr Cl cesiere rect cet cia Peet 3 Se eT I OES Sins Hilara (p. 394). 
See sulaswellidoveloped= s-. 5. -5. 22205. eee Bs eS ce Gloma. 
PATHE mV LvAS UNA eet ee see re alam te Ik tela ie een Senne ches ee Le Clinocera. 
$12. Proboscis directed downward or backward. ............ 2222-22-22. e000 eee eee 15 
i Proboscis directed forward; arista of antenn:e very short...---...... Iteaphila. 
ETB] 2 COMMAS Ugri srt ers st tars arate oie Poe Shea se ke oe ae ee be ea en ee eS 14. 
Maceclotheduvaithepristly hairs! 222. sees > eee ees oe oe Empimorpha (p. 396). 
14, Hind legs longer than the others, hind femora searcely or not at all thick- 
GG Caesar ite eae aye Ar Oe eens Soars oN are We ee AS Sekai Sicte 15 
i Hind legs not longer than the others, hind femora greatly thickened, eyes in 
G4 bothisexestwidely separated! 252. 5---seueean-- = a2 Sere ces =e. Pachymeria. 
15. Proboscis not or scarcely longer than height of head ........--. Hilara (p. 394). 
* Proboscis considerably longer than height of head .........---. Empis (p. 397). 


Bes 
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16. iene cell ne ae vein never aeons SWv cua Lh O* pe! yee eee tee eee 178 
Anal cell wholly wanting, only the vein at its apex sometimes preseut, 
sixth vein wholly wanting, discal cell united with one of the other 


Cells! 22 See Pos oe sainiciate cae e Foie Siete eae e tater see a 31 
Ge Discal cells presen.) COMM LSUC haere tet a eee a etree eee tere eee ets 18 
Diseal cell united! withvonevofthewothercellss sess. 92a eee 30 

18. Three veins issue from the discal cell, fourth vein always simple, never 
POPE: 2 okies ale separa eee e She Se eee 19 
Mwo veins issue trom) tle) dis calweelle es. =p eter ae eee ee eee 23 

19. Vein at apex of anal cell nearly parallel with the hind margin of the wing, 
anal cell much shorter than the second basal .....-..-.......---.--:- 20 

Vein at apex of anal cell not parallel with the hind margin of the wing, anal 
cell almost as long as or longer than the second basal cell .....-..-.-- 22 

20. Proboscis as long as or longer than height of head, antenne distinctly three 
jointed: :.:22252 G22 2es 3s osha dae see ete esc een See eee ae eee ee 21 


Proboscis shorter than height of head, antenne apparently two jointed 
Microphorus (p. 409). 


21...Face naked. 225. ssh 42 Asan Bisse ce Se gee eee eeiee es Rhamphomyia (p. 409). 
Face clothed with bristly hairs -..-.-- a2 s5es0 2-2 Neocota.@p. 434) 5 
22, Second vein terminates in the costa, onal cell See far from the wing 
MALCLY | Sees a ahaa e aeons Sey Se Sep elon ae ee ee ere Sciodromia. 


Second vein terminates in the first, anal cell reaches the wing margin 
Mythicomyia (p. 409). 
23, Fourth vein/simple; mobsowcegy: pase ese a eet ere erie te a aie eee 24. 
Fourth vein forked, anal cell as long as or longer than the second basal, 
the vein at its apex nearly perpendicular to the hind margin of the 


WING .co5 dasintin Doe -ats Bea eee Sa ete eae ree Meghyperus (p. 435). 
24. Vein at apex of anal cell nearly perpendicular to the hind margin of the 
WIM sso Sattegtinws see 2k See ASE Seale oe oe eee ere aerate ee 25. 


Vein at apex of anal cell nearly parallel with the hind margin of the wing 
Some females of Rhamphomyia (p. 409). 


25. Antennal arista apical: oo. bccces 2... 4k ce eee eee eee ee eee 26 
Antennal arista subdorsal, third antennal joint oval, anal cell shorter than 

the:sécond basal sage secs tos ee ee Se tee ee eae: Soe Ocydromia. 

26. Anal cell as long as or longer than the second basal ---_.2 2.2222 22- 222-2222. 27 


Anal cell shorter than the second basal, origin of second vein from the 
first nearer to the humeral than to the small cross vein. Leptopeza (p. 435). 

27. Origin of the second vein nearer the small cross vein than to the humeral, 
or midway between them 2.2. .2-.J2e-e4-<- Soh ee eee eee 28. 

Origin of the second vein nearer the humeral than to the small cross vein 
Syneches (p. 436). 


28. Vein between first and second basal cells present. -..-2-2..-2-2- 2222+. -2 22 29 
Vein between first and second basal cells wanting. .......---..-...---- Syndyas. 

29. Eyes in both sexes widely separated on the face, under side of first two 
joints of hind tarsi bearing short black spines .......---- Hybos (p. 487). 

Eyes in both sexes contiguous on the face, under side of hind tarsi destitute 
of stout black spimest 5-5 <secn2 Sessa eee eae eee Euhybus (p. 437). 

30. Middle femora slender, vein at apex of anal cell nearly parallel with the 
hind mianciniof the wing). =< .--2259- 4-5 eae ee eee eae Cyrloma. 

Middle femora greatly thickened, vein at apex of anal cell nearly perpen- 
dicular to the hind margin of the wing.-.--.-.----- Platypalpus (p. 438). 
a1, Antennalaristaapleals.c=. 22862 S8Ei8 -n oases eee eee 32 
Antennal aristadorsal/orsubdorsal. ---2/--5--2eesen eee peace eae 33: 
325 Pront temoramhnickened 222.22 <2 tases Joa ee eee eee Tachydromia (p. 439). 
Frontdemoranot thickenedees-s4 232 sen a ae ee Drapetis. 
33. Palpi broad frontiohamequal, breadth=--).2— asses oe eae Stilpon. 


Palpi; narrow,,eloncatecss---4-452 -=-- 42-5 ee cya die mepeeetera ekokeereieiete Phoneutisca. 
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Genus HEMERODROMIA, Meigen. 


The occurrence in North America of H. precatoria, Meigen, rests on 
Walker’s authority, and will require verifying before being accepted. 
Our species are brought together in the following table: 


ANALYTICAL KEY TO THE SPECIES OF HEMERODROMIA 


Anal cell, or at least the cross vein at its apex, present. 
Rhoraxean drab dom ennyelllO wiser cee eee ee een ere ae eee seca defecta. 
ihanaxonadnalbdomen: lakers io. ayes. 5-0 cate eacsse nee cheese ot eee albipes. 


Anal cell wholly absent. 


1, Thorax, or at least the pleura and sternum, red or yellowish...............- 2 

Thorax wholly black, no large tubercle on underside of front femora near the 
Pras Omer eee oe Tste 5 Socials io ste Sete aiete oyeiee seyee hate anes captus (p. 391). 

2. With a medio-dorsal black vitta on the thorax, front femora destitute of a 
large tubercle on the under side near the base....----........- empiformis. 

With two black dorsal vitt# on the thorax, front femora bearing a large, 
spine tipped tubercle on the under side near the base.....__.-: superstitiosa. 


With no black vitta on the thorax, front femora as in the preceding species 
rogatoris (p. 392). 


HEMERODROMIA CAPTUS, new species. 


Male.—Head black, white pollinose, depressed; antennie and pro- 
boscis light yellow; proboscis rigid, slightly shorter than height of 
head, projecting obliquely backward; first antennal joint one-half as 
long as the second, the third two and a half times as long as the second 
and one and a half times as broad, broadly oval but tapering to the 
apex, the apical third styliform; upper side of third joint short pilose; 
style robust, one-third as long as the third joint; eyes bare, widely 
separated. Thorax, scutellum, metanotum, pleura, and sternum black, 
opaque grayish pollinose, bristles of thorax and of seutellum micro- 
scopic. Abdomen brownish black, the sides narrowly, front corners of 
each segment and the venter, yellow. Legs, including the cox, light 
yellow, front femora not longer than the coxie, greatly thickened, 
nearly three times as thick as the tibiz, with small teeth below, as has 
also the tibie. Base of front femora destitute of a tubercle on the 
inner side beyond apex of the folded tibisx, the spine at this point 
Springing directly from the surface. Wings hyaline, stigma wanting, 
as are also the diseal and anal cells; second basal cell exceeding the first 
by about twice the length of the cross vein at apex of the second; 
upper fork of fourth vein about equaling the length of the penultimate 
section of that vein. Ifalteres light yellow. 

Type.—No. 3151, U.'S.N.M.; length, 2 to 3 mm. Five specimens 
in the National Museum collection. 

Localitya—New York. 
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HEMERODROMIA ROGATORIS, new species. 


The male differs from H. captus as follows: Thorax, scutellum, metano- 
tum, pleura, and sternum light red. Abdomen in middle of dorsum 
brownish red, the seventh segment wholly light yellow; hypopygium 
large, projecting both above and below the abdomen, reddish brown. 
Middle and hind cox light red; on the under side of each front femur 
near its base, and just beyond the tip of the folded tibia, is a rather 
large blunt tubercle, bearing at its summit a stout spine directed 
obliquely forward. 

Type.—No. 3152, U.S.N.M.; length,4 mm. A single specimen. 

Locality.—North Carolina. 


NEOPLASTA, new genus. 


Head somewhat depressed, eyes widely separated in both sexes; 
antenne much shorter than the head, three jointed, third joint oval, 
slightly longer than broad, pointed at the apex, thickly short pilose; 
style apical, robust, much shorter than the third joint; proboscis pro- 
jecting downward, subequal in length to height of head; palpi small, 
nearly cylindrical. Front cox two-thirds as long as the front femora, 
the latter nearly twice as thick as the other femora, which are slender; 
none of the tibiz armed with a stout spur at the tip. Wings with the 
third vein forked, the discal cell present and sending three veins to the 
wing margin; second basal cell united with the discal, anal cell present, 
the vein at its apex nearly perpendicular to the hind margin of the wing. 

Type.—Hemerodromia scapularis, Loew, in the Museum of Compara- 
tive Zoblogy, Cambridge, Massachusetts. 


Genus MANTIPEZA, Rondani. 


ANALYTICAL KEY TO THE SPECIES OF MANTIPEZA. 


1. Thorax largely yellow, abdomen and venter partly yellow. .--.-.-..----.---. oe, 


Thorax and abdomen wholly ash-gray, stigma of wings yellowish brown. .valida. 

2. Lateral margins of thorax black, seutellum blackish .-.--. Spe nieces seeseeee 3 

Lateral margins of thorax yellowish, scutellum light yellow. --.-palloris (p. 392). 

3. Thorax with amedio-dorsal black vitta, stigma of wings round, black ...-... notata. 
Thorax destitute of such a vitta, stigma very pale yellowish, scarcely visible 

obsoleta. 


Loew’s three species of this genus were originally described under 
Hemerodromia. 


MANTIPEZA PALLORIS, new species. 


Male and female.——Head, black; face, cheeks, and lower part of front 
nearly to the lowest ocellus, yellow, densely white pollinose; antenne, 
proboscis, and palpi, light yellow. Thorax reddish yellow, marked 
with two slightly darker vitte and with a whitish stripe between them; 
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pleura reddish yellow; scutellum light yellow, bearing two long apical 
and two much shorter lateral bristles; metanotum reddish brown; 
abdomen yellow, with a medio dorsal, indistinct brownish vitta; legs 
and halteres yellow; wings hyaline; stigma wanting. 

Types.—Nos. 3153 and 3154, U.S.N.M.; length, 4 to 5 mm. Three 
males and one female. 

Locality—New Hampshire. 








Genus BRACHYSTOMA, Meigen. 


The species described by Loew belong to Blepharoprocta, a genus 
which he founded for their reception. 


BRACHYSTOMA ROBERTSONII, new species. 


Male.—Head black, gray pollinose; eyes separated as widely as the 
upper ocelli, facets of a uniform size; face naked, scarcely one-half as 
wide as the front; antenn yellow, the third joint except at base, and 
the style, brown; first joint shorter than the second, the third lanceo- 
late, scarcely twice as long as broad, twice as long as the second; style 
terminal, curved, one-third longer than the third joint; proboscis yellow, 
thick, perpendicular, nearly two-thirds as long as height of head; palpi 
whitish, perpendicular. Thorax very shining black; pleura blackish, 
opaque light gray pollinose; metanotum and scutellum the same, the 
latter bearing two bristles; no pile in front of halteres. Abdomen com- 
pressed, shining yellowish, a large dorsal blackish-brown spot on each 
segment; hypopygium large, ascending, each upper lamella produced 
at the outer angles into a pair of long, erect, cylindrical, brown pro- 
cesses; middle lamellz very large, each bearing at its tip a rather large 
curved process, in front of which is a small, pilose tubercle, while 
behind it is a smaller tubercle bearing a few long whitish bristles; the 
inner side of each middle lameila bears a long, cylindrical, brown-tipped 
process; filament slender, arcuate, proceeding from apex of the rather 
large lower lamella. Legs, including the coxe, yellow; front cox not 
one-half as long as their femora; front and hind femora slender, the 
middle greatly thickened, nearly twice as thick as the front ones; their 
under sides thickly beset with very short black spines and with longer 
black bristles; inner side of middle tibive also thickly beset with very 
short black spines; hind femora bearing a black bristle on front side 
before the apex, a similar one on outer side of hind tibiz near the base; 
allmetatarsi nearly equally slender, the hind ones one-third longer than 
the others. Knob of halteres yellow. Wings nearly hyaline, stigma 
wanting, first basal cell slightly longer than the anal, which is a trifle 
longer than the second basal. 

Type—No. 3155, U.S.N.M.; length, 4 mm. Received by the author 
from Mr. Charles Robertson. 

Locality.—Ilinois. 
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Genus HILARA, Meigen. 


ANALYTICAL KEY TO THE SPECIES OF HILARA. 


aA Whorax Wlack . Laisa. Goce Sasi sae eee soe aie Bison oe eee eeu he et eens eet eee 3 
Thorax, femora, andshalteressyellows-s---- sas ss sees ee eee een see 2 
Thorax and abdoment metallic oreenh =... 2a ee viridis (p. 395). 

2. Tarsi wholly brown, pile on inner side of middle tibiz long see see testacea. 
Tarsi brown only at apex, elsewhere yellow, pile on inner side of middle 

tibia SHOLG 2. ees eetan sere = ates ieecos aie eres ee ee eee eae lutea. 

PEM OLA DLAC Ke tors ota) tsp races Sie se ape tera rm eee ete ere ere ee 10 
Memora yellowish. 1422: sete2cnas ste oe ee ety see ee eee eee eee 4 

4: ‘Knobiof halteresiyellowishes $522.55 sn ose = ae cee eee ere eee eee 6 
Knob) of. halteres black. 2322.52 55252525262 nc See cite ete os eee 5 

5. Wings darker at apex than toward the base, scutellum bearing six bristles; 

Meera get] 2 5 sonnet ee peel ee ene ee umbrosa. 
Wings not darker at apex than elsewhere, scutellum bearing only four 

bnistless) lengthy isms Sak So sc ae eee eee ee gracilis. 
Wines pray, leno thot body.) 2 mine eee ie eee en Ona migrata. 

62 Abdomen vyholly dylan Seeks oc tee seen ee rena eet ee eee pe eee 7 
Abdomen on basal half yellow, palpi yellow, stigma blackish brown ..-- basalis. 

7. Posterior legs aud the’sti¢ma blackish= 22 s2-6 ---26 a2 ee - el eee plebeja. 
Posteriorjlegs larcely or wholly yellow, 3-2 22-5 <> oe en eee ee 8 

8. Palpi yellow, stigma: blackish.” 22: 22222 < is(.2 S28 Soe ee eee eee 9 
Palprblack, stioma Obsolete n> =a]. er eess ees re eee macroptera. 


9, Pile of thorax in rows, front metatarsi thickened, ovate...-....-..----- seriata. 
Pile not in rows, front metatarsi not thickened, antenne of male eight times 


asilonc as the heads asset tases eee eee aceee johnsoni (p. 395). 

10: Knob of halteres! blacke see. oe se cae aan ete eae ee ee ee eee 12 

iKnobiof halteres yellowish palipi black sees es gee tae ence sae ears 11 

1a Stiona brownish black, leneesy ellow(: <= -- 22a en = eee trivittata. 

Silgma, obsolete, knees whitish. —- > 22-9 <= tee ee elses leucoptera. 

ADEs G1 Osman ea NTO syye TNT Sg 19) cas eee eee ee eee 13 
Stigma obsolete, palpi black, front femora in both sexes very thick, knees, 

tips of front tibiw and their tarsi yellow ~-.--=......22-22-4 22. Semorata. 

13: Thorax pray ish=black meverivelvieby2s2= see eee nee eee eae 14 
Thorax and head velvet black, scutellum and abdomen shining, palpi black, 

Coxcojand lecsy aw boll yb ae k= ose ra eo re ae eae velutina. 

14° Abdomen shinins or subshininessse 2 ss -.e sae = asses ae ee i eee LT 

Abdomen opaque, palpi, coxie, and legs, excepting the knees, wholly black.. 15 

15. Pront velvet black-“wines blackishs.2 2-2. === sess ee = tei tristis. 

Front grayish, not velvety; wings hyaline or pale grayish ............---.. 16 


16. Pile of abdomen largely yellowish, thorax marked with three blackish vitte 
cana (p. 395). 
Pile of abdomen black, thorax not vittate .-...--.-.------------------ wmcolon. 


Ax He alpit yellow: xe oss salsa a rae eae eet ae te ae ain a ee eee 19 
Palpi black, coxz and legs, excepting the knees, black.....-.........--.-=- 18 
18. Chorax shining; mot vitttate:s. 22.2235 o6- sec! s esate aoe ee atra. 
Thorax opaque gray pollinose, marked with three black vittwe.-.....- mutabilis. 
19. Front coxe and base of front femora yellow, wings pale grayish.... nigriventris. 
Front coxe and base of femora black, wings hyaline .-...------ Scena brevipila. 


Hilara transfuga, Walker, is too imperfectly described to admit of 
giving it a place in this table. 
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HILARA JOHNSONI, new species. 


Male and female.—Black; the palpi, halteres, coxe, femora and tibice 
yellow. Eyes of male separated over twice the width of the lowest 
ocellus. Head, thorax, and scutellum opaque gray pollinose, that on 
the thorax somewhat yellowish, their short pile and bristles black; 
scutellum bearing four bristles; abdomen subshining, its pile rather 
long, black. Wings hyaline, stigma dark brown. Proboscis of male 
slightly over one-half as long as, in the female fully as long as, height 
of head. Antenne of female three times as long as the head, but in 
the male excessively long, being fully eight times as long as the head, 
the third joint five times as long as the first, the style three-fourths 
as long as the third joint and coiled spirally toward its tip, a character 
not occurring in any other impid known to me. 

Types.—Nos. 3156 and 3157, U.S.N.M. Three males and one female; 
length, 3.5 to4 mm. Collected by Mr. C. W. Johnson, of Philadelphia, 
Pennsylvania, after whom I take pleasure in naming this remarkable 
species, 


Locality.—Kufanla, Alabama. 





HILARA CANA, new species. 


Matle.-—Wholly black, including the palpi and knees. Head opaque, 
gray pollinose, the pile black. First two antennal joints subequal in 
length, the third three times as long as the second, style nearly as long 
as the third joint. Proboseis as long as height of head. Eyes widely 
separated. Thorax opaque gray poilinose, marked with three brownish- 
black vitte, pile and bristles black; pleura naked. Scutellum bearing 
four black bristles. Abdomen and hypopygium opaque gray pollinose, 
the pile largely yellowish. Legs bearing rather long scattered pile, 
none of the femora unusually robust, front tibize more robust than the 
middle ones, front metatarsi greatly enlarged. Wings hyaline, stigma 
grayish-black. 

Female.—tLike the male, except that the front tibiz are not thicker 
than the middle ones, and the front metatarsi are not enlarged. 

Types.—Nos. 3158 and 3159, U.S.N.M.; length, 3 to 4 mm. Twelve 
males and seven females collected by the writer in February and March. 

Locality.—Southern California. 


HILARA VIRIDIS, new species. 


Male.—Shining metallic green, the pleura largely black, antenne, 
proboscis, hypopygium, and legs yellowish brown; eyes separated width 
of lower ocellus; proboscis slightly shorter than height of head; halteres 
black; pile and bristles of entire body black; scutellum bearing only 
two bristles; wings hyaline, veins yellowish, anterior branch of third 
vein perpendicular to that vein. 

Type.—No. 3160, U.S.N.M., a single specimen; length, 2.5 mm. Col- 
lected by Mr. T. D. A. Cockerell, November 3, 1892. 

Locality—Kingston, Jamaica, West Indies. 
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EMPIMORPHA, new genus. 


Same as Hmpis, except that the face is covered with long bristly hairs; 
antennal style apical, proboscis directed downward, longer than height 
of head; third vein forked; discal cell perfect, sending three veins to 
the wing margin; anal cell shorter than the second basal, the vein at 
its apex nearly parallel with the hind margin of the wing. 

Type.—Empimorpha comantis, new species, described below. 

Two species, both from California, occur in our fauna. 


ANALYTICAL KEY TO THE SPECIES OF EMPIMORPHA. 


Wings brown, costal cell reddish, pile in front of halteres and on sides of abdo- 


men ‘black 242.2. 222) bssces sneces gacsie esse sce sseeeeereeerc barbata. 
Wings, including the costal cell, hyaline or grayish, pile in front of halteres and 
onseides of abdomen whibisheasce.i 2-2 ss eee ae oe ee comantis. 


EMPIMORPHA COMANTIS, new species. 


Male.—Head black, gray pollinose; pile of face mixed black and white; 
eyes narrowly separated, the space between them being narrower than 
width of lowest ocellus, the upper facets noticeably larger than the lower 
ones; antennie black, the second joint reddish, slightly over one-third 
as long as the first; third joint subequal with the first, twice as long 
as broad; style slender, as long as the third joint; proboscis two and 
one-half times as long as height of head, projecting obliquely down- 
ward and backward; palpi slender, curving upward, yellowish, the base 
brown, the pile black and white. Thorax black, shining, three vitt 
and the broad lateral margins opaque gray pollinose; pile of thorax 
very abundant, whitish, two longitudinal stripes of largely black pile 
on the dorsum; pleura black, gray pollinose, its pile whitish. Seutel- 
luin black, thickly whitish pilose, destitute of stout bristles. Abdomen 
shining black, depressed, twice as long as wide; its pile very abundant, 
on the first two segments and sides of the others largely whitish, on 
dorsum of remaining segments mostly black; hypopygium small, cen- 
tral filament hidden except at base. Legs rather robust, reddish yellow; 
coxie, under side of each femur, apex of each tibia, and of each tarsal 
joint, blackish; legs simple, the pileabundant. Knob of halteres black. 
Wings hyaline, grayish toward the apex; veins, stigma, and a spot above 
fureation of second and third veins, dark brown. 

Female.—Same as the male, except that the first abdominal segment 
and the bases of the second and third are opaque gray pollinose. 

Types.—Nos. 3161 and 3162, U.S.N.M.; length,11 mm. A male and 
female were received from Mr, Charles Fuchs, of San Francisco, Cali- 
fornia. — 

Locality.—Northern California. 
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Genus EMPIS, Linneeus. 

As stated on a preceding page, Hnoplempis mira, Bigot, and HE. cin- 
erea, Bigot, both belong to Hmpis. However, as the name Hmpis 
cinerea iS preoccupied for a European species, Bigot’s description of 
E. cinerea should be canceled. 

Empis geniculata, Kirby, is evidently a synonym of . luctuosa, Kirby. 

Empis sociabilis, Williston, is described in the Kansas University 
Quarterly.' 

Empis agasthus, Walker, is too imperfectly described to be admitted 
in the table given below; it is from Hudsons Bay; is black, the halteres 
and legs yellowish, apices of femora, of tibize,and of tarsi blackish, 
the wings colorless; length, 3 mm. 


ANALYTICAL KEY TO THE SPECIES OF EMPIS, 


ieelhorax. aneludine:the pleura) whollysblackes. 25-22 -- see. coe e ocean te eee 16 
Thorax, or at least the pleura, and also the femora, largely or wholly yel- 

TO wat S eayerre tise ree are ler teen aoe Nae eae son ae gee ao saree Ace em eee 2 

PmeKUOp ois alverespyellowishoesse ses sea oo coe Sa ee woe Soe Sate Meee ce se 3 
Knob of halteres blackish, head black, thorax with a medio-dorsal black 

avis claret sporty seatc ape sata or stm sae tae Ie -.---.--.. leptogastra. 

3. Thorax yellowish, marked with fan or aaee pleco ie BS oite cere ete ae 4 
Thorax not vittate, or with a medio-dorsal vitta, or the entire dorsum gray- 

RS nly acl aceaic sae tea ese eine iain ia ee cacti memos oes bot 8 

Pepe AO Pe ha VINE 6 ACen See Pelee Nee emi te tne css e ate s-'osas cca 5 


Head and abdomen yellow; hind femora black vittate, and in the male fur- 
nished with teeth-like processes on the under side near the apex; hind 


tibiz furnished with similar processes near the base...........--.. mira. 
5. Abdomen, except sometimes at apex, wholly black, cox black............. 6 
Abdomen yellow, base of each segment blackish, cox yellow, femora not 
vittate, hind femora and tibiw of male simple ................... sordida. 
6. Front and middle femora black vittate, antenne yellow except at tip, pro- 
boscis as long as the thorax .- Be eee ater Ne Sten Sam ele eudamides. 
Front and middle femora destitute GE pings BVEUbLG) meee 2 eee oe G 
7. Proboscis shorter than the body, antennz wholly black, dorsum of thorax 
NOVEL LAYS hwill ese LO WNIS Mieer tary ees eee ae an pee te oe ollius. 
Proboscis nearly as long as the body, first two joints of antenn yellowish, 
dorsum of thorax grayish, wings hyaline....................-... abcirus. 
Bepileaieye LON Heer as theta a ors acieie eee eee oe oa eee se koe he eee 9 
Ca GIS ce ata a ane see eens oc Sek aimee cae 6 A neoe oct 12 
OrmeAbdomengye!l ows shpeummarke deme yeep seers = sees Meare iaiistneee este 10 
Abdomen blackish, sides and hind margin of each segment yellow, eyes of 
male separated, hind legs furnished with teeth-like processes .... ..armipes. 
10. First two joints of antenne yellow; length, 4 mm............:............- 11 
First two joints of antenne black; length, 6 mm-.......--...-......... colonica. 
11. Anterior branch of third vein connected with the second by a cross vein, all 
cross veins bordered with brown. ..-.-...........---...-..--. peciloptera. 
Anterior branch not connected with the second vein, cross veins not bor- 
OLE ier eet reieeeee ee eee ee oe eee meee ecicterorca ela cer pallida. 





1 Vol. II, p. 76 (1893). 
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412. 


14. 


20. 


21. 





Apne seaepi sometimes the sides, wholly blackish; antennie black ...-- 14 
Abdomen yellowish; apex of each segment, and ee a median vitta, 
blackish; dorsumiof thorax erayishblack@ see. ec aceon eee eee 13 
Abdomen and thorax yellow, unmarked; eyes of male subcontiguous; fila- 
ment of hypopygium free, slender, arcuate .......-...-...---.. rufescens. 
. Abdomen with a medio dorsal black vitta, first two joints of antenne black, 


poo cure alr eae ei longipes. 
Abdomen destitute of a medio-dorsal vitta, first two joints of antenne 

yellow, pleura marked with black, seutellum bearing four bris- 

teases SACs cian os io ioesdede cles MMomile (pp. 403) 
Sides of thorax and ai Vi router eae ackIy ileal J ain RS Soe a ee oe 15 
Sides of thorax and of venter covered with long, abundant yellow pile. laniventris. 


5. (Mibiceuwhollty, yellow Jnindslems|isimp legs saree eee amytis. 


Tibia black on apical part, hind femora near the apex and hind tibiw near 
the base furnished with teeth-like processes in the male; eyes widely 


separated, scutellum bearing two bristles.....-.-..---.- loripedis (p. 400). 

- Femora; black or veryi dank sbrowmiisseos c= eos ee ee eet 42 
Femora dargely or whiolly yellowish)... fas. S\eee nee eae eerie en eee My 

: Knob‘of halteres yellowish) 22 s.ac- sie a cea cee a et eee eis arene 22 
Knob‘of ‘haltéres:blackish~-.2 = 22 a22a2 some seis eee 2s See Aiea 18 

- Kront and -middile:coxs black 2.2.00. o-t lame et ease eee eee eee ee 19 


Front and middle coxe yellow, anterior branch of third vein usually ending 
in the second, eyes of male contiguous, filament of hypopygium slen- 
der, hidden except on basal part; both sides of each femur and tibia, 
and upper side of front and hind metatarsi in the female ciliate with 
BC BGS a ee ck Sree echt ee tara area Ie ae ates eae clausa (p. 401). 


. Pile of abdomen black, sparse; that of thorax sparse......-...-.-.--------- 20 


Pile on sides of abdomen white, abundant, thorax thickly pilose, scutellum 
pilose and bearing twelve marginal bristles, hind femora twice as thick 
as their tibiwe, antennal style as long as the third joint.. comantis (p. 402). 
aul tesye Lo swags Mera Ostia ere OO) NUNN ete ee stat eee 21 
Palpi black, apices of tibixe blackish, wings brownish, eyes of male contig- 


nous, filament of hypopygium hidden; length, 4 mm .-..-...---- spiloptera. 


Seutellum bearing ten marginal bristles, abdomen on first four segments 
opaque gray pollinose, wings hyaline.........-....--... valentis (p. 402). 

Seutellum bearing only four bristles, abdomen shining, wings brownish gray, 
eyes of male separated, filament of hypopygium filiform.. hwmile (p.403). 


MA V MIR Sp Egy UeLUN © COSTS UTA NTS cee ee 24 
Wines DPOWIs 2 o8.c 265. - Ssh coe alate Sacto foe cc betes resi ele eee see ae eee eee 23 
. Antennal style almost one-half as long as the broad third joint, eyes of male 
widely separated .. 25.2 2..¢2hsetae 2 aoe eee es tenebrosa (p. 404). 
Antennal style less than one-fourth as long as the elongated third joint, eyes 
Of male conbiCwOUs .—— = pice tees esta eee see ee eee spectabilis. 
~ Abdomen black ordark brownish. ...-sso24-o5 6 ose oa eee 27 
Abdomen yellowish, sometimes marked with black.-..................--..--- 25 
5. Dorsum of abdomen not marked with black in the middle.-.......--.------ 26 


Dorsum of abdomen more or less black in the middle, eyes of male widely 
separated, filament of hypopygium very thick at base, then suddenly 


auienumabed:;: Lengths Gs MM sone eee loripedis (p. 400). 

26. With a long bristle on costa near its base, pile of abdomen black, stigma dis- 
iinet: leno thiG mm <5 ee. sarge eee oe ee eee tersa (p. 404). 

Without such a bristle, pile of abdomen whitish, stigma wanting; length, 
SACO Fehete cSt ce cee ae eiele wisajals oc eyS alee eee See ee aes compta (p.405). 
2, bile invtirontiot halteresyblack 22sec ost eee eens ee tee ate aera reer 30 
Pile in front of halteres whitish; length, 6 to 7 mm...-.--..-.--.---......--- 28 


4 
q 
4q 
| 
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28. Scutellum ee ine least six bristles, Le ae oe apical half of hind femora 





of femalerciliatenwithiscalege soo. osce sce cey-5-4:5-5 2 c=: ravida (p. 403 
Scutellum bearing only two bristles, both sides of middle and hind femora 
and tibiz of female ciliate with scales....-....-.......... captus (p. 405). 
Scutellum bearing four bristles, legs of female not ciliate. ....-.....22...... 29 
Zornes oravish, Shiga QISHNCh .- oe nice eens ate aisle ats Selaniaice ot Sueiaes avida (p. 405). 
WAN SS Wihitish Stigma wanting 22 << cie cnc en cneess ose ace sate levicula (p. 406). 
eae eh Oeil Sted oirets oe re eitaeloinictet oes meee sto nis Sd 6 sss WaclalSae ovelnee 31 
BRNIIMLOS Sierras cscs ss ee mater, pease as at Sent he SAS as.) Gs Asencio aeysid st oo .2 36 
31. Filament of hypopygium free, at least on lower half................2...... 32 


Filament hidden, eyes widely separated; hind femora on under side near the 
tip, and hind tibiw near the base, bearing teeth-like processes... poplitea. 
32. Hind femora near the tip and hind tibisw near the base destitute of teeth- 


DCR ROC CSB ES Ector emia ohn aai sy eicevney 2c Poo e stick oan crace nies Ase 33 
Hind femora and tibiwe bearing such processes, eyes separated.... manca (p. 406). 
SPO MONI COe AMM INNO cre. era ie La o's wis aia bie oie 9s ee Doe esse Semarsdase 4 ose a eeis dee o4 


Abdomen opaque, eyes widely separated, hind trochanters produced at apex 
and ciliate with black spines; filament of hypopygium unusually 

CE Cha a UL DASS 25. 2e2 <1 ace Styt es aia see Rega as He ae eaten Aan aee 35 
34. Front coxie black, eyes widely separated, scutellum bearing four bristles, wing 
veins brown; length, 5mm.; antennal style one-third as long as the 


CRTC VOUN se cee aatsteucnteie Seer ok a meierse ene eaiaee Oars oe otiosa (p. 407). 
Front cox black, veins brown, antennal style over one-half as long as third 

QUO ee rea eae Coe e era ae eae oe ee Seis eS Rese humile (p. 403). 
Front cox yellow, wing veins white; length, 3mm ................... varipes. 


Front coxe brown, scutellum bearing only two bristles, all femora not fur- 
nished with black spines on the under side, wing veins blackish; length, 


ASU ate teres See a Naa Ines s tae oe a oR cis Ur hey SE SSS Le distans. 
35. Hypopygium with a backwardly curving, lunate process on its under side, 
wings pure hyaline, pollen of abdomen light gray .............. reciproca, 
Hypopygium destitute of such a process, wings grayish, pollen of abdomen 
SEO WAMIS IS de erctereteSein enrie were ere aang teapot Psat nuda. 
Baer MISCLOMIOM AO ACM Cee ctjee se ap es oh cg Ociala eater ale oo cya ais Ss aciepai cil nic ioticd wae 38 
COM ONS MUL. 2 cats eR oe ohne tse hes Aen item ioa.e ta te bke awe ee acide 37 
aie rony COX yOuoWw; LON Sth, S4. MM. < fo. os eicc oes e ve wadercctm anid sce varipes. 
Front cox black; length, 6mm-.-...............-...-+.+------ otiosa (p. 407). 
38. Costa destitute of a long bristle near its base.................-......2-2---- 39 
Costa bearing such a bristle, which equals the second joint of the front tarsi 
in length; front and hind metatarsi subequal in length.... manca (p. 406). 
BRN Meer sty OU WASH set ck =n ean ee seis ee cee meee: occ Set heat hod hen 40 
Metatarsi black, pollen of abdomen brownish..-.....................---. nuda. 
i) hirdiantennal: jot slender; elongate... 5.5.2 0.2.. 005. 250502222 ce 41 


Third joint broad, short, scarcely twice as long as the style; second segment 
of Pidawieni ene a fringe of long black bristles toward the sides 


near the hind margin .. Saree eee ee ane eae - gulosa (p. 408). 
41. Eastern species (New Hampshire) tele tetatetene treet ste eee atolls asia eee reciproca, 
Nestermapecies (Colorado, to Alaska); s22- 2. --)< 2 22 ween 5 cde enistoeee poplitea. 
Be IenOnLOl, Hel LOren) preekashe vs AU sey amen e ies te es nee 
Menge halieresny ello wishes. fea aacere oes 5 ore eo gk we eh he 43 
eam WIGUL CR gs eects Cece cre ns aks cere ieee ene Sar een ine e MeegLNe otek ate et mn t 44 
MeMales.-;eissos8. Mei po aha arate SIs eae Sree olay Re ee a 50 
44, Eyes contiguous, or nearly 8 SOPs appear le ae oia= etree at ta ae eae ate ide Maciek 46 
BIOs Cah Het PYAR ED ARQLOGL «21552 ci ae aes oe pe es oe A) eS ie each Eyl aace 45 

45. Legs very slender, filament of hypopygium hidden, abdomen opaque; length, 
AWMIMNCE sitcte ce Sori << Sa sey oe ----.-.--. stenopterda. 


Legs very robust, filament frdeh abdomen Sinise? the last peoment destitute 
of white nailer soferateletnisterelclelersisioiticinisine sieicieiete ues ceescces cs otiosa (p. 407). 
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46. Venter destitute of a bristly process in front of the hypopygium ......----- AT 
Venter furnished with two curved, black, bristly processes in front of the 
hypopygium; filament of the latter hidden; length, over 6 mm. .lwvigata. 
Venter with a single large process bristly at the posterior end; thorax sub- 
opaque gray pollinose, with three subshining black vitte .-virgata (p. 408). 


47. Wings brownish; length, 3 mm..-.....-.-------.-----.------ ------------- 48 
Wines byalime 22222525256 seis sale eae mae reel rte ee 49 

48. Anterior branch of third vein straight and nearly perpendicular, fourth vein 
NOE LEACH IM Gl] ww LW NN ATLA pe eta ate alee labiata. 
Anterior branch very oblique, filament of hypopygium very thick......... obesa. 


49. Fourth vein reaches the wing margin; anterior branch of the third vein 
curved and very oblique, scutellum bearing four bristles; length, 5 to 


pr rae ee Pare een oe ete ee ea ree sociabilis. 

Fourth vein reaches the wing margin, scutellum bearing six or more bristles; 
length, 6 to8 mm....-.--.---------..----------------------- ravida (p. 403). 

Fourth vein not reaching the wing margin; anterior branch of third vein 
straight and nearly perpendicular; length, nearly 4 mm..-..-...-..distans. 
50. Posterior femora not ciliate with scales -.---..---...----..--2-.-.-2-22-._-. 52 
Posterior femora ciliate with nearly erect scales........-...--.-------.----- 51 
51. Anterior tibie ciliate with Seales. sss. a =i er = see oe eee ala re relate distans. 
Aaa OGTO LLL 10 VO ti CLM ati ete = aes eee sla tm aC ee labiata. 
55 Dy ANP GLC EVV gS Fara na Teg SLUSH ST a 53 

Abdomen opaque, light gray pollinose, legs slender, base of femora and of 
tibies) yellow: so lermb hy 4s eee orale eo eee stenoptera. 

53. Abdomen depressed, very robust, hind femora furnished with stout black 
spines on the under side; length, 6 to 7 mm........-.----------..---- 54 

Abdomen compressed, slender, hind femora destitute of spines on the under 
side; legs slender; length, 5 to 6 mm..---..........--.--------- sociabilis. 


54. Thorax opaque, costa of wing bearing a long bristle near its base, contact 
of the fourth posterior cell with the discal equal to the contact of sec- 

ond basal cell with the fourth posterior...........-.-..--.-otiosa (p.407)- 
Thorax wholly shining, costa of wings destitute of a long bristle, contact of 
fourth posterior cell with the discal nearly twice as long as the con- 


tact of the second basal cell with the fourth posterior. .........-levigata. 
Thorax shining except four pollinose vitte ......---...---.--..- virgata (p. 408). 
55. Anterior branch of third vein terminates in the costa........-...-.-.------ 56 


Anterior branch of third vein usually terminates in the second, this branch 
and the small and posterior cross veins bordered with brown, all 
femora and tibie of female ciliate with nearly erect scales.clausa (p. 401). 


56. Legs of female not ciliate with scales...........-.-...----.-----.---------- 57 
Legs of female ciliate with nearly erect scales; scutellum bearing only two 

bristles; Jonoth, 3'to4 mm). 223i acces elses eines eae ee ne eee ae UsLaNS. 

bi. Wanesicolorless;sleniethiy4 mm -e.or eae eee eer eee eee eee cormus. 


Wings brownish; scutellum bearing about twenty bristles, length 5 mm. .luctuosa. 


EMPIS LORIPEDIS, new species. 


Male.—Head black, gray pollinose; eyes separated as widely as the 
posterior ocelli, facets of a uniform size; antenne black, third joint 
somewhat over twice as long as the first, slender, tapering gradually to 
the middle, thence of an equal breadth; style nearly one-third as long as 
the third joint; proboscis one and one-half times as long as height of 
head, palpi yellow. Thorax black, opaque gray pollinose, marked with 





eee 
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four dark-brownish vitte, almost destitute of pile, the bristles black: 
pleura black, sometimes partly yellowish, bluish gray pollinose, pile 
im front of halteres black; scutellum black, gray pollinose, bear- 
ing two bristles. Abdomen compressed, shining, black; the broad 
hind margin of each segment laterally yellow, sometimes extending to 


the anterior edges of the segment, dividing the black color into three 


pr a2, 


vitts, medio-dorsal and lateral; pile of abdomen sparse, black; venter 
yellow; hypopygium rather large, ascending, abundant black pilose, 
middle lamelle yellow, broadening to the tip; filament very thick at 
base, then suddenly attenuated and bristle-like, arcuate. Legs, includ- 
ing the cox, light yellow; apical half of front tibize and extreme apex 
of the others, front tarsi wholly, apex of first two joints and the whole 
of the remaining joints on the middle and hind tarsi, usually but not 
always dark brown; all tibie and tarsi furnished with numerous long 
black pile; on the under side of each hind femur before its apex is an 
irregular, three-pronged process, and on the inner side of each hind tibia 
near its base are two processes, one behind the other; just before the 
basal process the tibia is hollowed out; front metatarsi nearly twice as 
long and three times as thick as the middle ones, hind metatarsi one- 
half thicker and one-third longer than the middle ones. Knob of hal- 
teres light yellow. Wings dark gray, stigma slightly darker, veins 
dark brown. 

Female.—Like the male, except that the hind femora and tibiz are 
destitute of processes, the front metatarsi are not thicker than the 
middle ones, while the hind metatarsi are much thicker than and fully 
as long as the front ones; abdomen tapering to the apex. 

Types.—Nos. 3163 and 3164, U.S.N.M.; length, 6 to 7 mm. Five 
males and five females were received from Mr. Charles Robertson and 
Prof. H. E. Weed. 

Locality.—Ilinois and Ohio. 


EMPIS CLAUSA, new species. 


Male.—Head black, subshining, eyes contiguous, upper facets much 
larger than the lower ones; antenne black, the third joint quite short, 
rather broad at base; style two-thirds as long as the third joint; pro- 
boscis two and one-half to four times as long as height of head, palpi 
brown. Thorax, pleura, and scutellum black, opaque, gray pollinose, 
pile in front of halteres black; scutellum bearing two bristles. Abdo- 
men black, subshining, toward the base more or less tinged with yel- 
lowish, its pile black; hypopygium very small, porrect; filament slender, 
yellow, hidden except on basal half. Legs simple, slender, the middle 
and hind femora and all the tibise furnished with many very long black 
pile; cox yellow, the hind ones brown; femora yellow, the hind ones, 
except at base, blackish; tibiz and tarsi blackish, extreme base of each 
tibia yellowish; hind tibice greatly dilated toward the tip, bowing 
inward at the middle; front metatarsi nearly twice as thick as the 

Proc. N. M. 95——26 


A402 THE NORTH AMERICAN EMPIDE—COQUILLETT. vot. xvi. 





middle ones, hind metatarsi nearly as thick and slightly longer than 
the front ones. Knob of halteres blackish. Wings hyaline, stigma 
and a broad border to the anterior branch of the third vein and on the 
small and the posterior cross veins, dark brown; veins brown, fourth — 
vein obliterated before reaching the wing margin, anterior branch of 
third vein usually ending in the second vein, closing the first submar- 
ginal cell; contact of discal and fourth posterior cells much longer than 
that of the third and fourth posterior cells. 

Female.—Difters from the male in that the legs are wholly brown, 
compressed, and the upper and under sides of all the femora, outer 
and inner sides of all the tibiz, and upper sides of the front and hind 
metatarsi, ciliate with long, nearly erect scales. Base of abdomen 
never tinged with yellow. 

Types.—Nos. 3165 and 3166, U.S.N.M.; length, 4 mm. Five males 
and five females captured by Mr. Charles Robertson. 

Locality.—MWinois. 


EMPIS COMANTIS, new species. 


Male.-—Black; apex of palpi, proboscis except the base and the lower 
lip, femora except a large portion of the under side, tibiz and tarsi 
except at apex, yellowish red. First antennal joint twice as long as 
the second; the third, one and a half times as long as the first; style 
slender, as long as the third joint; frontal triangle naked; eyes nar- 
rowly separated; proboscis three times as long as height of head. 
Thorax opaque gray pollinose, marked with four blackish vitte, 
thickly white and black pilose, the bristles black; pile on each end of 
pleura, on coxee and abdomen, mixed black and white; that on venter 
and sides of abdomen abundant, white. Scutellum white pilose and 
bearing twelve marginal black bristles. Abdomen shining, nearly des- 
titute of pollen; hypopygium large, ascending; central filament largely 
yellow, double, free, arcuate. Legs simple, femora thickened, the hind 
ones over twice as thick as their tibiw; pile and bristles of femora 
rather numerous and long. Wings slightly brownish, stigma and a 
spot above base of second vein, dark brown, anterior branch of third 
vein very oblique and much curved. 

Type.—No. 3167, U.S.N.M.; length, 9 mm. Male, collected by Mr. | 
O. T. Baron. 

Locality—Northern California. 


EMPIS VALENTIS, new species. 


Female.—Ditffers from EH. comantis as follows: Femora entirely yellow- 
ish, apices of tibie and whole of tarsi black, third antennal joint twice 
as long as the first, style less than one-half as long as the third joint. 
Pile of thorax sparse, black; on each end of pleura, coxe, abdomen, 
and venter wholly black; on venter and sides of abdomen very short 
and sparse. Scutellum destitute of white pile, naked except for the 
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ten marginal bristles. Abdomen opaque, light gray pollinose, hind 
margins of the fifth and sixth, and the following segments, wholly shin- 
ing. Femora not thickened, the hind ones scarcely thicker than their 
tibiz; pile and bristles of femora minute. Wings hyaline, anterior 
branch of third vein straight and nearly perpendicular. 

Type.—No. 3168, U.S.N.M.; female; length, 9 mm. 

Locality.—N orthern California. 


EMPIS HUMILE, new species. 


Male.—Head black, gray pollinose except on oral margin; eyes sepa- 
rated a less distance than width of the lowest ocellus, facets of a uni- 
form size; antenne having the two basal joints brownish yellow, the 
third black, rather narrow, gradually tapering to the tip, style over 
one-half as long as the third joint; proboscis from two to three times as 
long as height of head, palpilight yellow. Thorax, pleura, and scutel- 
lum black, opaque grayish pollinose, the rather long pile of thorax and 
pleura black; thorax with two blackish vitte, scutellum bearing four 
bristles. Abdomen black, shining, the pile rather long and abundant, 
black; hypopygium large, lamelle largely yellow, middle ones oblong, 
Slightly tapering to the tip, not longer than the broad upper ones; fila- 
ment slender, almost bristle-like, arcuate. Legs simple, rather robust; 
cox black, femora brownish-yellow, lighter yellow at the base, tibiz 
and tarsi light yellow, tarsi brownish toward apex; middle and hind 
legs provided with rather long, stout, black bristles; front and hind 
metatarsi subequal in size, the middle metatarsi considerably slen- 
derer and only two-thirds as long as either of these. Knob of halteres 
yellow. Wings brownish-gray, costal cell and border to some of the 
veins yellowish; stigma and veins dark brown. 

Female.-—Same as the male, with these exceptions: Prothorax, the 
lateral margins of the thorax, the scutellum, metanotum, pleura and 
abdomen yellowish, a black spot above the middle and hind cox, a 
transverse one on lower part of the metanotum and sometimes a brown- 
ish fascia near or on the hind margin of each abdominal segment except. 
the first. Coxe and legs yellow, hind metatarsi much thicker than 
the front ones. 

Types.—Nos. 3169 and 3170, U.S.N.M.; length, 7mm. Four males 
and four females were collected by Mr. Charles Robertson, who writes 
me that he has repeatedly taken these two forms together ‘on the 
Same flowers,” and believes that they are the opposite sexes of the 
same species. 

Locality.—Ilinois. 


EMPIS RAVIDA, new species. 


Male.—Black, the palpi and halteres yellow, the proboscis (except 
the lower lip), hypopygium, coxz (largely or wholly), femora, tibiz, 
and tarsi, reddish yellow. Eyes contiguous, frontal triangle bare. 
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First antennal joint two and a half times as long as the second, the 
third joint one and a half times as long as the first, sublanceolate, the 
style rather slender, nearly half as long as the third joint. Proboscis 
twice as long as height of head. Thorax opaque, gray pollinose, marked 
with four brownish black vitte, the shorter pile whitish, the longer 
pile and bristles black. Pile on each end of pleura, on coxe, venter, 
and sides of abdomen whitish; middle and hind coxe bearing black 
bristles. Secutellum bearing from six to eight black bristles. Abdomen 
opaque, white pollinose, the short pile of the dorsum black. Hypo- 
pygium moderately large, obliquely ascending, the central filament not 
disengaged; no projections on venter in front of hypopygium; coxze 
and legs simple, femora destitute of stout spines below, the bristles 
very short; wings dark gray, stigma very elongated, dark brown, ante- 
rior branch of third vein oblique and curved. 

Female.—Same as the male with these exceptions: Eyes widely sepa- 
rated; abdominal segments beyond the fifth, shining; apical half of 
under side of hind femora ciliate with rather short scales and spines. 

Types.—Nos. 3171 and 3172, U.S.N.M.; length, 6 to8mm. Eleven 
males and four females in the Museum collection. 

Locality —New Hampshire. 


EMPIS TENEBROSA, new species. 


Male.—Differs from the female of H. ravida only as follows: Eyes as 
widely separated as the posterior ocelli. First two antennal joints 
reddish, the first scarcely longer than the second, the third twice as 
long as the first. Entire pile of thorax, pleura, coxe, venter and 
abdomen, black. All femora robust, twice as thick as their tibix, the 
middle and hind ones bearing numerous, rather long bristles on their 
under side. 

Type.—No. 3173, U.S.N.M.; length, 6 mm. Three males in the Mu- 
seum collection. 

Locality.—Texas. 


EMPIS TERSA, new species. 


Male.—Differs from the male of EH. ravida only as follows: Abdomen 
shining reddish yellow; cox, femora, and tibiv lighter yellowish; first — 
antennal joint twice as long as the second, the third joint twice as long 
as the first; proboscis three times as long as height of head; thorax 
destitute of whitish pile, that at each end of the pleura black, each 
coxe bearing several black bristles; pile and long bristles of abdomen 
and venter wholly black. Scutellum bearing four bristles. Abdomen 
shining, destitute of pollen. Hypopygium small, porrect; the central 
filament free, filiform, arcuate. Bristles of middle and hind femora 
rather long. 

Female.—Ditters from the male in that the proboscis is six times_ 
as longas height of head, when bent backward almost reaching the tip: 
of the abdomen. 
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Types.—Nos. 3174 and 3175, U.S.N.M.; male and female; length, 6 mm. 
Locality.—N orth Carolina. 


EMPIS CAPTUS, new species. 


Male.—Ditters from the male of 2. ravida only as follows: First two 
antennal joints reddish; first joint only slightly longer than the second, 
the third three times as long as the first, tapering very gradually 
to the apex; scutellum bearing only two bristles; dorsum of abdomen 
brownish pollinose. Hypopygium very large, the filament robust, dis- 
engaged, arcuate, compressed and dilated near its apex; on base of 
upper side of each upper lamella is a low wart-like process, and just 
outside of this isa backwardly projecting fleshy process bearing on the 
middle of its under side a backwardly directed black spine, whose tip is 
even with that of the process from which it springs; below this process 
is asecond, yellow, fleshy, upwardly directed process. Wings hyaline. 

Female.—Differs from the male in that the proboscis varies from two 
to four times as long as height of head; femora and tibize of middle and 
hind legs ciliate on each side with rather short black seales and bris- 
tles, the scales sparsest on the middle tibiz. 

Types. —Nos. 3176 and 3177, U.S.N.M.; length, 5 to 7 mm. Three 
males and four females in the Museum collection. 

Locality.—North Carolina and Georgia. 


EMPIS COMPTA, new species. 


Female.—Head black, gray pollinose; antenne on two basal joints 
brown, the third black, narrow, elongate, style one-sixth as long as the 
third joint; proboscis over twice as long as height of head, palpi brown. 
Thorax and pleura black, opaque, gray pollinose, thorax marked with 
four blackish-brown vitt; pile in front of halteres black; scutellum 
blackish, its apex brown, bearing four bristles. Abdomen on base of 
segments yellowish-brown, on apex broadly light yellow, seventh and 
eighth segments and the two anal lamellie, wholly brown; pile of 
abdomen sparse, yellowish, no fringe of long black bristles near hind 
margin of any of the segments. Legs slender, destitute of a fringe of 
scales, yellow, including the coxe; tarsi toward the apex brown; meta- 
tarsi of nearly an equal thickness, the hind ones slightly longer than 
the others. Knob of halteres light yellow. Wings hyaline, stigma 
wanting, veins light brown, no stout bristle on costa near its base (first 
submarginal cell closed in one wing, broadly open in the other). 

Type.—No. 3178, U.S.N.M.; length, 35 mm. A female received from 
Mr, Charles Robertson. 

Locality.—Ulinois. 


EMPIS AVIDA, new species. 


Female.—Head black, bluish gray pollinose; antenne brown on the 
two basal joints, the third black, short, broad, tapering gradually to 
the tip, style over one-half as long as the third joint; proboscis three 
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times as long as height of head, palpi yellow. Thorax, pleura and 
scutellum black, opaque, bluish-gray pollinose; thorax marked with 
four blackish-brown vittse, its pile rather numerous but quite short, 
black; pile in front of halteres white, abundant, fine; scutellum bear- 
ing four bristles. Abdomen black, opaque, light bluish-gray pollinose, 
its pile white, that on sides near base rather long and abundant; no 
fringe of long black bristles near hind margin of any of the segments. 
Legs slender, simple, femora destitute of long bristles; coxz brownish 
yellow, the hind ones largely blackish; femora, tibiz, and tarsi brown- 
ish-yellow, apices of tarsal joints and last joint wholly blackish; middle 
metatarsi scarcely thicker than the front ones, hind metatarsi nearly 
twice as thick but scarcely longer than the front ones. Knob of hal- 
teres yellowish-white. Wings grayish hyaline, stigma and veins dark 
brown, no long bristle on costa near its base. 

Type.—No. 3179, U.S.N.M.; length,7 mm. A single female collected 
by Mr. Charles Robertson. 

Locality.—Minois. 


EMPIS LEVICULA, new species. 


Male.—Head black, bluish gray pollinose, eyes contiguous; antenne 
black, the two basal joints yellow, style over one-half as long as the 
third joint; proboscis yellowish, black at the apex, over three times as 
long as height of head, palpi yellow. Thorax, pleura, and scutellum 
black, opaque gray pollinose; thorax with four brown vitte, its sparse 
pile and bristles black; pile of pleura white, scutellum bearing four 
bristles, the two outer ones very short. Abdomen black, opaque brown 
pollinose, its sparse pile white; hypopygium small, the filament hidden. 
Legs slender, destitute of long bristles, dark yellowish, including the 
coxe; the tarsi toward the apex black; front metatarsi nearly as long, 
but only about one-half as thick as the hind ones. Wings whitish 
hyaline, veins brownish, stigma wanting. Halteres yellow. 

Female—Same as the male, except that the thorax and abdomen are 
wholly bluish white pollinose. 

Types.—Nos. 3180 and 3181, U.S.N.M.; length, 6to 7mm. Two males 
and three females collected by Mr. Charles Robertson. 

Locality.—IMnois. 


EMPIS MANCA, new species. 


Male—Head black, gray pollinose, eyes separated the width of the 
lowest ocellus, facets of a uniform size; antenne black, third joint 
narrow, elongate, style one-third as long as the third joint; proboscis 
one and one-half times as long as height of head, palpi yellow. Thorax 
black, opaque gray pollinose, marked with four black pollinose vitte, 
its sparse pile and bristles black; pleura black, light gray pollinose, 


| 


its pile black; scutellum black, gray pollinose, bearing four black — 


bristles. Abdomen dark brown, hind margin of each segment whitish, 


1895. PROCEEDINGS OF THE NATIONAL MUSEUM. AQT 





opaque whitish poliinose, its pile or bristles along hind margins of the 
segments long, black; hypopygium yellowish brown, very large, erect, 
its pile black; central filament very robust, arcuate, free except toward 
the apex, its extreme tip dilated. Legs slender, yellow, including the 
coxie; on under side of hind femora before the apex is a low swelling, 
in front of which is a robust, backwardly directed hook, while between 
the swelling and the apex of the femur on the inner side is a black 
conical projection fringed near the base behind with one large and two 
small teeth-like projections; on the front and also on the hind side of the 
hind tibiw near the base is a fringe of short black bristles, below which 
on the inner side of the tibia is a conical projection, at which point the 
tibia is rather suddenly bent outward; hind metatarsi slightly thicker, 
but shorter, than the front ones. Halteres yellow. Wings grayish 
hyaline, stigma and veins brown, a long bristle on costa near its base. 

Female.-—Same as the male, except that the front is slightly broader, 
the abdomen blackish, light gray pollinose, and the hind legs simple, 
but much thicker than the others. 

Types.—Nos. 3182 and 3183,U.8S.N.M.; length, 4 to 5 mm. Five 
males and eight females, taken by the writer in March. 

Locality.—Southern California. 


EMPIS OTIOSA, new species. 


Male.—Head black, gray pollinose, eyes separated as widely as the 
posterior ocelli, facets of a uniform size; antenne black, third joint two 
and one-half times as long as the first, rather narrow, style one-third as 
long as the third joint; proboscis two and a half times as long as height 
of head, palpi yellow. Thorax black, opaque gray pollinose, marked 
with two darker vitti, its sparse pile and bristles black; pleura black, 
gray pollinose, its pile black; scutellum gray pollinose, bearing four 
bristles. Abdomen black, depressed except toward the apex, sub- 
shining, its pile rather abundant and long, black; hypopygium rather 
small, middle lamella longer than the upper, rounded on the lower side; 
filament slender, arcuate, yellow. Legs simple, very robust, femora 
nearly twice as thick as their tibiz, hind femora one-third longer than 
the middle ones; coxe black, femora dark brown, yellowish at base and 
apex, the hind ones sometimes wholly yellowish, tibie and tarsi ight 
yellow, apex of the latter brown; front metatarsi unusually large, nearly 
twice as long and as thick as the middle ones, one-half thicker and one- 
third longer than the hind metatarsi. Knob of halteres light yellow. 
Wings hyaline, stigma pale brownish, veins dark brown. 

Female.—Same as the male, except that the tibie and tarsi are 
darker, the yellow being replaced with reddish; the femora are usually 
reddish and are more slender; the hind ones are nearly twice as long 
as the middle ones; front metatarsi more slender and one-half longer 
than the middle ones, also more slender and slightly longer than the 
hind ones; wings brownish gray. 
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Types.—Nos. 3184 and 3185, U.S.N.M.; length, 6 to 7 mm. Four 
males and three females were received from Mrs. A. T. Slosson and Mr. 
Charles Robertson. 

Locality—Wlinois and Connecticut. 


EMPIS GULOSA, new species. 


Female.—Head black, bluish gray pollinose; antenne black, third 
joint broad at base, rapidly tapering to the apex, style slender, more 
than one-half as long as the third joint; proboscis one-half longer than 
height of head, palpi brown. Thorax black, opaque gray pollinose, 
marked with four dark brownish vitte; its very short, sparse pile 
black; pleura black, bluish gray pollinose, pile in front of halteres 
black; seuteUum black, gray pollinose, bearing four bristles. Abdo- 
men black, opaque brownish pollinose, that on the hind and lateral 
margins of the segments light gray: on the hind margins of the first 
three segments toward the sides is a fringe of rather long black bristles, 
most developed on the second segment. Legs slender, simple, yellow, 
including the coxie; tarsi toward the apex brown; femora destitute of 
long bristles; middle metatarsi slightly thicker but shorter than the 
front ones; hind metatarsi much thicker than the middle ones, sub- 
equal in length to the front ones. Knob of halteres yellowish-white. 
Wings grayish, stigma nearly obsolete, veins dark brown, no long 
bristles on costa near its base. 

Type.—No. 3186, U.S.N.M.; length, 7 mm. A single female speci- 
men collected by Mr. Charles Robertson. 

Locality.—Wlinois. 


EMPIS VIRGATA, new species. 


Male.—Black in all its parts except the whitish knob of halteres and 
pulvilli; all pile and bristles also black. Eyes separated by an interval 
narrower than the lowest ocellus; third joint of antennze sublanceolate; 
the style nearly one-fourth as long as that joint. Proboscis slightly 
over twice as long as height of head. Thorax subshining, lightly gray 
pollinose and marked with three shining black vitte; pleura grayish 
black pollinose; seutellum shining, bare except the six marginal bristles 
and a few marginal hairs. Abdomen depressed, shining; hypopygium 
rather small, central filament hidden; on the under side of the fifth 
segment is a large, ovoid process, extending the entire length of the seg- 
ment, its posterior end rather thickly beset with short, stout black 
bristles. Legs slender, front metatarsi one-half thicker and one-half 
longer than the middle ones, noticeably longer and thicker than the hind 
ones. Wings pale brown, stigma darker brown, all the veins perfect. 

Type.—No. 3187, U.S.N.M.; length, 8 mm. A single specimen col- 
lected by Prof. O. B. Johnson. 

Locality— Washington. 
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Genus MICROPHORUS, Maequart. 


MICROPHORUS RAVIDUS, new species. 


Male.—Black, only the halteres whitish. Eyes contiguous, third 
antennal joint elongate, conical, the apical style slightly longer than the 
third joint; proboscis nearly perpendicular, from two-thirds as long to 
as long as height of head. Thorax, pleura, scutellum, and abdomen 
opaque gray pollinose, the bristles black, scutellum bearing four bris- 
tles; hypopygium rather large, bent around against the right side of 
the abdomen. Wings grayish hyaline, slightly smoky along the veins, 
stigma and veins brown, no vein issues from the anal cell: this cell is 
nearly as long as the second basal, the vein at its apex arcuate and not 
parallel with the hind margin of the wing. 

Female.—Eyes broadly separated; abdomen very blunt at apex; 
otherwise as in the male. 

Types.— Nos. 3188 and 3189, U.S.N.M.; length, 2 mm. Nine males 
and twelve females collected by the writer in March and April. 

Locality.—Southern California. 

Differs from the description of Microphorus drapetoides, Walker (the 
only other described North American species), by its hyaline instead of 
dark brown wings. 


Genus My tae OMYTA: Coquillett. 


ANALYTICAL KEY TQ THE SPECIES OF MYTHICOMYIA. 


Tibiz, halteres, first vein and second section of costa, yellow............--.-- rileyt. 
Tibiz, except at base, black; upper side of knob of halteres also black, first vein 
PM AUCOS HAND LOW URNS ee cee es eae es re ee at isn a ce tibialis (p. 409). 


MYTHICOMYIA TIBIALIS, new species. 


Male.—Black, the frontal triangle, face, cheeks, humeri, and each 
hind corner of thorax, whitish; halteres, except upper side of the 
knob, hypopygium largely, knees and base of hind metatarsi, yellowish. 
Head, sides of thorax, pleura and scutellum, gray pollinose, abdomen 
deep velvet black; pile of head and body whitish. Wings wholly hya- 
line, veins black, the auxiliary and bases of the other veins yellowish. 
On the under side of the hind metatarsi, before its middle, is a rounded 
notch, in front of which is a rounded process. 

Type.—No. 3190, U.S.N.M.; length, 34 mm. A single male specimen 
captured by the writer in July. 

Locality.— Los Angeles County, California. 


Genus RHAMPHOMYIA, Meigen. 
Rhamphomyia crassinervis, Loew, is the other sex of R. sordida, Loew; 
and his Rk. ungulata is the other sex of R. wmbilicata, Loew. 
The following have not been recognized by me, and the descriptions 
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are too brief to permit of giving them a place in the accompanying 
table: agasicles, anaxo, cilipes, cophas, dana, daria, ecetra, ficana, flavi- 
rostris, nigrita, scolopacea, and tristis. 

Since the publication of Osten Sacken’s Catalogue, Bigot! has pub- 
lished descriptions of four North American species belonging to the 
present genus. His R. morrisoni appears to be synonymous with R. 


rava, Loew; R. pachymera, Bigot, is too imperfectly described to admit — 


it in the table given below; the names nigrita and geniculata, which he 
uses for two of his species, are preoccupied, and Bigot’s descriptions 
had therefore better be canceled. 


RHAMPHOMYIA RAVA, Loew. 


Dr. Loew describes the wings in both sexes of this species as being 
somewhat reddish brown. In a large series of specimens that I have 
examined, captured in the same locality, the males agree in all respects 
with Dr. Loew’s description of R. rava, but the females invariably have 
the wings much lighter colored at the base than at the apex. Istrongly 
suspect that Loew founded his description on males of A. rava and 
females of my new species Rk. ravida, which closely resembles R. rava, 
differing chiefly in the male genitalia and the uniformly brown wings 
of the female. 


RHAMPHOMYIA BASALIS, Loew 


Dr. Loew describes the female only. The National Museum contaims 
six males and as many females from the White Mountains, New Famp- 
Shire, all of them taken by the same coilector (Morrison), and evidently 
belonging to this species. In size, structure of antenne, and general 
coloring, the two sexes are alike, but they differ widely in the shape 
and color of the wings and in the structure of the legs; in the female 
the wings are unusually broad, brownish, the base hyaline; while in the 
male they are narrow and wholly hyaline. In the female the legs are 
destitute of processes and excisions; in the male each hind femur is 
hollowed out on the under side just before the apex, and before this 
hollow is a rather large rounded process; each hind tibia is also hol- 
lowed out on the inner side at a point opposite that in the femur; thus 
when the leg is folded, a hollow space is formed between each femur 
and its tibia; the outer edge of the hollow in the tibia is fringed with 
flattened setie. 


ANALYTICAL KEY TO THE SPECIES OF RHAMPHOMYIA. 


1. Thorax, including the-pleura, wholly blacks: 522 ss.- 2-ss-e6el=- soe oslo 9 


Thorax, or at least the pleura, more or less yellow or reddish........--..--- 2 
2. Dorsumofthorax marked with black =. 2 Si2eesce eee ee oa eee ee eee 4 
Dorsum of thorax wholly yellowish, destitute of black markings.-.--.....-... 3 





1 Bull. Soc. Ent. France, 1887, pp. 141-142. Ann. Soc. Ent. France, 1889, pp. 132-134. 
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Abdomen, tibize, and knob of halteres yellow, legs of female ciliate with 


3 
TG ae AVEO ROG ti] 8 CLS reat et ote tela fay ale teeta erate tetas etal e rele) aiala\=l sialn\= sale =’ /= testacea. 
Abdomen, tibiw, and knob of halteres black..........-.---... pectoris (p. 420). 
4. Thorax marked with three black vitte (median and lateral); wings, abdomen 
and knob of halteres blackish, legs of female not ciliate with scales... 8 
Thorax marked with only one black vitta (median)-.-......-.-..2....-.... 5 
Thorax marked with two black vittie, abdomen largely black, legs of female 
MOH CMM ALOmMNUNASe UL Osa eaee chests miciioie at) nevcie mie, suede since sare = cleats viltata. 
BRON LAT yest ENT LT et greeenpro aye efare aoe tela 6 


Thorax opaque, hypopygium of male searcely longer than the preceding 
segment; under side of middle and hind femora of female, and both 


sides of middle and hind tibia, ciliate with scales...... colorata (p. 420). 

6. Wings, abdomen and knob of halteres blackish, hypopygium of male erect, 
nearly one-half as long as the abdomen ......-.....-.--......-------- 7 
Wings hyaline, abdomen yellow, hypopygium small, porrect ..........-. sellata. 

7. Hypopygium of male bearing a tooth and notch on hind margin of lower 


lamella; both sides of all femora and tibize of female, and upper side 

of all metatarsi, ciliate with scales ............-.-.----+----0.e-- fumosa. 
Hypopygium destitute of a tooth and notch on the lower lamella, both sides 

of all femora and tibie of female, and upper side of only the hind 


metatarsi, ciliate with scales.........--....-....--..-.....--- longicauda, 
8. Pleura and venter partly blackish; length, 4mm-_.......-............. pulchra. 
Pleura and venter wholly yellowish; length,6mm...................... glabra. 
2), Termnonhy nleyelieie @ bale yy Rohyaty So Se cos codes pacaee cece ay cacemocesesess oodene 49 
Hemoralancelyor wholly yellowish. - 2-26. Hoos corel d= os noes oe es 10 

10. Middle, or at least the hind coxe, black or dark brown.................-..- Z 
Mid dlerandthindecoxcenye lows hese caer mae ape teet te eee emer ite eee 22 
SUN NPeme Nea Sere ola ate eres Pore aia tenia oe See 
AEN eri a See eestor eae reste etn arene iey era ees 1G 
HOA VESCOMbIOT ONS OL MCALhyy SOM me lsseeinia ioe = ees slseense om cceicle sess cee. 13 

Eyes distinctly separated, abdomen wholly black or brown; knob of halteres 

men retbinbin s romecnes 4 shOL Os ere nieiciate aa iare r= eels ieee cla lee Se See = ate en 15 
13. Central filament of hypopygium free, very flexuous toward the apex........ 14 


14. 


15. 


16. 


is 


Central filament free except at apex, not flexuous nor fractured; middle 
lamelle yellow, not produced upward in along conical process beyond 
apex of the black upper lamellw; length, 8mm-.-..-....... rava (p. 410). 

Central filament hidden except on its lower one-third; abdomen depressed, 
opaque; middle lamelle# of hypopygium beyond apex of the upper one 


not produced in a conical process; length, 8 mm ......... ravida (p. 418). 
Abdomen wholly black, shining, central filament not fractured; length, 6 
TEC ete sts een Cal tad at aetna et terrae to tatae ee pulla, 


Abdomen more or less yellow, compressed, shining, central filament fractured 
toward the base, a brown cloud near forking of second and third veins, 
hind) femora thickened; length, omm--cee- =. - = 4. cece ce ee ce rustica. 

Hind tibize with a large swelling near the base, central filament of hypo- 
pygium with a U-shaped flexure near its base; inhabits California 

loripedis (p. 419). 


Hind tibiz destitute of swellings; inhabits Illinois................-. mutabilis. 
Abdomen opaque, knob of halteres yellowish....-..---..---. 2.220.222. e00e 17 
BSAC CEE RS BBA TW ete feta for areata ted emt ee eT ena hee ae Peto) ee oo cic via 18 
Length, 84 mm.; antennal style about one-third as long as the third joint, 
WHATS SD LOW HIB y= Ao male wr clas era Pee slo an Nid: =) sin Slaice s ravida (p. 418). 


Length, 5 mm.; antennal style one-fifth as long as the third joint, wings 
AE ER HEY Ornette stat och s) <n oreo ate este tare tee oe oh eo ccerel seh e.e5 w nve.ae.e oie mutabilis. 
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18: Abdomen’ wHolliystl aed sory clan kos 10 wept eee re 19 
Abdomen yellowish, at least on hind margins of the segments; hind femora 
thickened; length, 5mm.; inhabits New Hampshire.--.......... rustica, 
1S iKnobiok halterest yellows lsc se sey ese a alm, ote ale alata lla here eee ee 20 
Knob of halteres and antenne blackish, hind femora reddish. ......-. macilenta, 
20. Inhabits California; two basal joints of antennz black, base of hind femora 
VOlOwishy .- a. == == 26:2 se eer Sonim opie a la al ale 21 
Inhabits the Atlantic States; two basal joints of antennez yellowish, base 
Of hind ttemora lack =a see esse eee ee seine ae teeta pulla. 
21. Anteunal style one-half as long as the third joint, wings brownish 


30. 


ol. 


33. 


34. 


californica (p. 420), 
Antennal style one-fourth as long as the third joint, wings hyaline loripedis (p. 419). 


G Males 2c oo oot mina laye ei etaym ales seria ae ch lm am a 23 
SE er A Se a ee on 
SAYS COU LLC MOUS ON WOE liye SO ates ores me ata ae ale eel ee 24 
Eyes distinctly separated, thorax opaque or only subshining...-.--.-...--.. 33 
. Abdomen, at least on the dersum, black: — 22) Soe een ee ee 28 
SAN CL OeVe Tay CLO ust Ta apace asa ee eee rere 25 
. Hind femora slender, hind tibize and front tarsi, except at apex, yellow. .-.. 26 


Hind femora thickened, pile of thorax black, basal half of hind tibiw and 
front tarsi brown; proboscis as long as height of head; length, 
EET Tat ee dimidiata. 


. Pile and bristles of thorax black, filament of hypopygium very flexuous,middle 


lamelle not tapering to the apex, the pile black 27 
ile and bristles of thorax yellow, filament not flexuous, middle lamelle taper- 
ing to the apex;: length, omit ee a. eee i oe ee arcuata (p. 421). 


. Proboscis scarcely longer than height of head, wings hyaline, facets of eyes 


Of a unitormisizes length, mine seccerse ei elseeae eee eee ee debilis. 
Proboscis three times as long as height of head, wings fees upper 
facets much larger than the lower; length, 5 to7mm. amplipedis (p. 422). 


. Filament of hypopygium free, except sometimes its extreme apex. .......--- 30 
Filament hidden except on its lowest one-half or less.........--..---.---... 29 
Sthorax and. abdomen shimino-aleng bh) Gomme 2> see see ee gracilis, 


Thorax and abdomen opaque; middle lamella of hypopygium beyond apex 
of upper lamella produced in a high, conical process; length, 8 to 
BN eae quinquelineata. 
Filament very flexuous toward its apex, not fractured, hind femora slender. 31 
Filament slightly undulate but not flexuous, middle lamella beyond tip of 
upper one produced in a rounded lobe; length, 9 mm..----. rava (p. 410). 


Upper lamella of hypopygium destitute of a fleshy process, abdomen shining. 32 
Upper lamella greatly swollen, and below its apex bearing a cylindrical, 

fleshy, bristly process; thorax and abdomen opaque -.----- tersa (p. 422). 

. Thorax shining, venter blackish ;* length, 3mm ..-.----.......-- compta (p. 423). 

Thorax opaque, venter yellow, abdomen compressed; length,4mm.. luteiventris. 

Filament of hypopygium hidden except its lower part -.......-..-.--.----- 34 
Filament free, very sinuous toward its apex, wings whitish-hyaline, scutel- 

lum bearings four bristles; length, 4 mimes ees —seee =a a= ae candicans, 

Abdomen opaque, gray pollinose and long yellow pilose...-....---.---.---- 35 
Abdomen shining, depressed, its pile black, palpi yellowish; length, 5 mm. 

macilenta, 

5 IWAnGS DrOWNISh2 22 2.5 Ce Sco 'ais im ne oh ejoads aakarae se ere ee ee eae eee 36 


Wings grayish, third antennal joint narrow, style very short, hind tibize 


ae very longs yellow: pile; length, 4 nm:=------222--- == longipennis. 


. Length, 6 mm.; third antennal joint narrow, style robust, hypopygium small, 


its filament very thick, femora robust, setulose below ...-.....--- gilvipes. 
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Length, 4 mm.; third antennal joint broad, style minute, hind tibie and 
metatarsi bearing many long pile, hypopygium large, ascending. liturata. 


of. Abdomen, at least dorsally; black or dark brown ............--....2........ 39 
AlN COMEeTi ellos heat os) DEONMIS Moc see ence nemeee cesses ss ee eee oe 38 

38. Proboscis at least three times as long as height of head, under side of 

middle and hind femora ciliate with scale-like sete; length, 5 to 
GRITS espe h crate apeee Se ee SDE amie om onesie tent ets. ciate aie amplipedis (p. 422), 
Proboscis scarcely exceeding height of head; length,4 mm ............. debilis. 

' 39. Hind legs bearing nearly erect scales, discal and posterior cells normal; 
LU SVaVSS Ea VEU GAT ps Se Se Gr A 40 
Hund and ober less destitute of such scales’... .-2.-......2 52. .42ece5 cet ee 41 

40. Middle and hind femora ciliate with scales on the under side, hind tibisx not 
Sibu LO ereocge sectne mele meet nie aie sales See ran oes Pee eee effera (p. 427). 

Middle and hind femora destitute of scales, both sides of hind tibie ciliate, 
basal third of wings hyaline, the remainder brown....... basalis (p. 410). 
41, Discal and posterior cells normal, abdomen not silvery pollinose............ 43 

Diseal cell unusually long, sending only two veins to the wing margin; 
MOOG Ey AIL Stereo et aye et seiata [2 > © Se oe ein acme: Saisie scree see ecb ort Se AQ 
42. Abdomen silvery white pollinose .......-..---.-...--- PeeR ent eee mee liturata. 
VU UMEMMNO LH VELY POUINOKG: 2e2.-c-c5 ser seat eecse oes wcaniee eee longipennis. 

43. Wings marked with a black spot in the submarginal and first posterior cells 
Only norax slining ; length, 6 MMi .52e.5 sooo sess eee gracilis. 
Wings with at least the posterior cells blackish brown; thorax opaque....-. 44 
Wings destitute of such spots, uniform in coloring; length, 4 to 6mm ...... 45 

44. Brown near apex of wings in the form of a cloud whieh does not invade the 
SMM ALOU NCO Mares fowl a clean aaa ae Ree eee Se ese cle quinquelineata. 

Brown covers apex of wing, invading the submar ear cell, basal half of 
SHRI yee O WLS ONAN cet hee ee eee els Sigicte ls oon ee ue rava (p. 410). 

Brown covers apical half of wings, the basal half whitish hyaline; venter 
yellows Mleneth, OM os eines ancien faeces face e cee. a -MASONG (p. 423). 
cbc WESIERELR UIE OLS BR se eS a OR ee a ers nC eer Se eee 46 

Venter partly yellow, pile in front of halteres black, middle and hind tibize 
Can RKO WMy a eee aie sae sa ccsie a = See neice = hasas oe ce Succ eee c luteiventris. 
Pre HOLAXIOD ANU Onsen see = eee Aa eee Sista ese aoe sa thee ocho tce 47 


Thorax shining, halteres yellow, pile in front of them black, third antennal 
joint broad at base, hind femora slender; Californian species 
californica (p. 420). 


aieacro eos Walteresmyellowasbtsecesesiseeeset soe ances tee one sec) see eine 48 

Knob of halteres dark brown, pile in front of halteres black, third antennal 
joint linear; hind femora thickened, blaek setulose below........ macilenta. 

48. Wings grayish hyaline, hind femora slender, pile in front of halteres white, 
third antennal joint broad at the base ...............-...----- americana. 

Wings grayish, veins brown, hind femora thickened, black setulose below, 
third antennal joint narrow; length, 6mm ....-................. gilvipes. 

Wings whitish, veins except the costa and first vein whitish; length, 4 mm. 
candicans. 
49. Wings brown, the base hyaline or yellowish; length, 3 to5 mm............. 50 
Wings mitornily hyaline Or grayish, 22sec oo ees oe scale se on oe oo cle acces 54 
Wiles uniformly? browor blackish os jess fateh ee eee ae ie oe. 107 
Be Miscal and posperor, cells normal 023 22sec ee sews oy cece eae cnc eects 51 


51. 


Discal cell unusually long, sending only two veins to the wing margin, abdo- 
men silvery pollinose at base; length, 4 mm.; Californian species 
amplicella (p. 481). 
Mn obo teh aliencsryeblowiShtacctamotes serene aoe eater oe ol. ee 52 
ny ROtenal bores Uae ots. ceeom sttteia te Dee licwacilce Gens owtdesvleseceewees 53 
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52. Inhabits California; both sides of hind femora and tibiz, under side of mid- 
dle femora and outer side of middle tibiew of female, ciliate with nearly 

erech scales; lene thy Se MM ane eee ae cele ne an eee ae ee luctuosa. 

Inhabits Nebraska; all femora and tibiz of female ciliate with scales.. levigata. 
Inhabits Illinois; eyes of male contiguous, filament of hypopygium free, 
slender, not flexuous, pile in front of halteres black, scutellum bear- 


aMgr TOUR, WIS Cles so are erg seein aris ante ep armielete polita. 
Inhabits the Atlantic States; legs of female not ciliate with scales; eyes of 
male contiguous; filament of hypopygium hidden...---..-. angustipennis. 


53. Middle and hind femora and hind tibize of female ciliate with nearly erect 
scales; eyes of male contiguous; filament of hypopygium slender, not 
flexuous; inhabits the Atlantic States.........-...........-..---. brevis. 

Middle and hind tibiew of male bearing black sete, filament of hypopygium 
hidden, eyes of male contiguous; inhabits the Atlantic States.. pectinata. 

Middle and other legs of females destitute of nearly erect scales; eyes of male 
contiguous; filament of hypopygium very thick, hidden except at 


base; inhabits the Atlantic States. ....-.......-.--.-2-2---e---- umbrosa.. 

Middle and other femora and tibiw not ciliate with scales; inhabits Califor- 
TUDO inch St lsh nie thee etek aes cee ee etree rem ott ieee iene bifilata (p. 424). 

54. Thorax wholly shining, not pollinose; knob of halteres yellowish; discal 
cell and veins issuing from it normal; eyes of male contiguous....... 55 
Thorax more.or less: opaque sc 52 tessecee ee seceicioe Soe eaiiste a eee klar 58 


55. Filament of male hypopygium hidden, except sometimes on its basal third.. 56 

Filament free, slender, not flexuous, upper facets of eyes of male much larger 
than the lower; his hind metatarsi much thicker than the others; 
both sides of middle and hind femora and hind tibize of female, also 
outer side of her middle tibix, ciliate with nearly erect scales; wings 


prayish, stigma black; Jength,:2 mitt © 2.01 cee.ce ancinm ase eee eee nana. 
56; Abdomen shininp:: leno th; 3: bo 4:4 mm eee eels see ieee eee eee eee 57 
Abdomen opaque, wings whitish, stigma obsolete, third antennal joint short 
andvbroad, style minutes lenvth, 72 mim). ---e- eee eeee ee eeeee eee pusio. 
57. Scutellum bearing four bristles, pile in front of halteres black, outer side of 
middle tibize of male bearing numerous bristles ..........-..-.-- minytus. 


Seutellum bearing only two bristles, pile in front of halteres whitish, outer 
side of middle tibize of male bearing only two bristles, both sides of 
hind femora and under side of middle femora of female ciliate with 


méarlylerectiscalesias amas! cotse ic saree secre same eee eee eee er ciliata. 

5S: Knobsot shalteres yellowish: cs-<s-o- + osc oee omeece moe ee tiene eee ereee 59 
Knobiofwhalteres blackish)... <..% -.< =~ 1-25 se oer ae eee EEE eee 92 

“po wDiscal cellimoOnrmall cece -s,-s sc. josenies Bee ee eee Sine a bt Beare ee ee 62 


Discal cell united with the first and second posterior cells, legs of female des- 
titute of nearly erect scales; pile of body whitish, third antennal joint 


broad, bases of first two tarsal joints white ...........-...... tncompleta. 
Diseal cell prolonged nearly to the wing margin, legs of female not ciliate 
wilohscalesusmtenoibhyro) bo 4 mri ree yee ere erent  aeeweEeeee cece 60 
60) Dwo -vems issue tromithediscal cell. sosaneeseeer eer eee eee eee eee eee 61 
Three veins issue from the discal cell, the cross vein at its apex angular, scutel- 
lum! bearing: twolbristles! :s..4s-s2s-seS-ee eee eee eee eee eno irregularis. 


61. Wings grayish, vein at apex of discal cell sinuous, never angular....... limbata. 
Wings hyaline at base, the apex dark gray, vein at apex of discal cell angular 


near its lower end; inhabits California .-.........---. amplicella (p.431). 

62. Hourth vem-reaches the wing margin. <2. secs ccsce eee ones seiseecaeeeeeeeee 67 
Fourth vein obliterated before reaching the wing margin, legs of female 

destitute of erect scales; length, 2 to 3 mm....-...--....-:-+.----.-: 63 

68; (Males 2) cana case eae So Se oe 2 ice eae 64 


Pemales. ccc setae ea cS re ae Bin sree beens Se See EIR ORE SE ICE eaeieeeees 65 





yy 
Y 
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64. Fourth vein reaches half way from discal cell to the wing margin, wings 
whitish, eyes narrowly separated .........--.----..-----..6-- umbilicata. 
Fourth vein reaches less than half way from discal cell to the wing margin, 
wings hyaline but not whitish, whole of costal vein brown ......- soccata. 
Fourth vein reaches three-fourths the distance from discal cell to the wing 
margin, wings whitish, eyes contiguous........---------- manca (p. 427). 
Paw Wiuua black dotatiolp ot tounth velnj-. 422 4.5) --s-1- a= =e =)-e---= =- =~ 66 
Without such a dot; fourth vein reaches three-fourths the distance from 
discal cell totthe wing, marpin(.§ 620... 32 2 50.2-0+--2)------ manca (p. 427). 
66. Fourth vein reaches only one-fourth the distance from discal cell to the 
wing margin, the black dot at its tip small ....-...---.------ umbilicata, 
Fourth vein longer, the dot larger ..-.-...--...-------- ener unimaculata. 
SNP Se eet ero te om erste = en pete ms eee Oe ee es losers setotelelete(eleralei< siete 68 
ISTE eS meee eee Sere een a Hen eee inynet nace ate na. Seco a in cyatore ieee seer 82 
Pome E WEsiCOMblouGus OL Meaty SOA onc aca Seas Sico 5 ecucistnjersei sie oa) se= sae 69 
Eyes distinctly separated, pile of abdomen yellowish .....----------------- 79 
foeinlament.of hypopyermm hidden. --s-5 -oeee <2 ieee = area == ele = a= 70 
Filament of hypopygium not wholly hidden...........-..----------------: 71 
70. Front tibia dilated and thickly pilose on inner side; length, 6mm. abdita (p. 480). 
Front tibie not dilated, pile on inner side very short; scutellum bearing about 
fourteen bristles; inhabits California; length, 10 mm. scutellaris (p. 429). 
a. Hind jleos destitute.of processes.: ...2_. 2...2- 222-2 2-5-2 2-- -2%- e222 - =e 73 
Hind femora near apex on under side, and hind tibiz near base, bearing a 
rounded process; length, 4 mm_---..---. 22. +. --22 2-2 --s-see- + 2 72 
72. Proéess on hind femora situated at extreme apex of the femur and opposite 
ayhollowanpuhoain datill eee meee eee cee eee ec eiee aero valga (p. 428). 
Process situated before the apex, and in front of the hollow in the hind 
GND Tiere See eee es ee nae EL ee eee tees ea aveial a oto basalis (p. 410). 
fd. Filament of hypopygium not flexuous <.-.-..-.....---+--20.----0- 2-5 ---- 74. 
Filament very flexuous toward apex, not suddenly thickened at base, abdo- 
METAS MMII; Ser oh hr ORME ese septate ae los yeiate a sla) l= e=rel> flexwosa (p. 483). 
74. Base of filament of hypopygium very thick, then suddenly attenuated -.--.. 75 
Paserole tl arn eninOtanickened sr sen cee ost aceesle sno sles eet adele eniasa 2s) 76 
75. Pile of thorax, abdomen, and legs yellowish, filament of hypopygium nearly 
twice as long as the hind femora; length, 4 mm..-.-.-- piligeronis (p. 432). 
Pile of thorax, abdomen, and legs black, abdomen white pollinose; upper 
lamelle of hypopygium acute, median ones larger, obtuse; length, 
ORITINTI eae ery ee ee pine eNate f lear abana ys evar de  cste Sa Meee aie hes leucoptera. 
Bais mide] Mam 1 2 coe eeepc en te ec remem Mr ey eee oreo INE SIEM aa areata 77 
Palpi yellow, under side of seventh abdominal segment prolonged forward in 
two short processes; abdomen opaque, its pile yellowish; filament of 
hypopygium thick, hidden at the tip; length, 5mm..-......--..---- vara. 
Ripe OG eo mies NAS hELNs SPOULES! st eines ace a eee a neste ocin= = le «ise eso wisiniseae 78 
Length, 9 mm.; abdomen shining, its pile black; California species 
fimbriata (p. 429). 
78. Thorax opaque, filament of hypopygium very slender .......--.----- priapulus. 
Thorax subshining, filament rather thick; on each side of lower portion of 
hypopygium a shining, forwardly directed process; scutellum bear- 
ing four bristles, hind metatarsi twiceas thick asthe others -.....-erigua. 
79. Filament of hypopygium free, slender, proboscis scarcely longer than height 
Diener eee as ee en te eee eee ear est Sete Se cee Lo Nolsieracic Mel ane v=: 80 
Filament hidden, interealary vein not united with the fourth vein, penul- 
timate section of fifth vein much longer than the ultimate section; 
first joint of middle tarsi slender, much longer than the second; 
Hemost een ee eae eee eee Ce eee sector Piel cl cia/co = olelo\ciels sordida. 
80. Interealary vein not united with the fourth-----..----.-----....-.---------- 81 


Intercalary vein at base united with the fourth vein; length, 4 mm. .conjuncta, 
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81. Second joint of middle tarsi longer than the first one, each thicker than any 


of the-otherss: lenge thio inn = tes: see ee ee ee frontalis. 
Second joint shorter than the first; neither of them thicker than those of the 

hind® tarsi; “leneth;, 5 mm 2252) eee ce = oe eee irregularis. 

$2. Femora and tibie "destitute of erect) scalest 722 - sees eee he eee eee 87 
Femora, or at least the under side of the hind ones, ciliate with nearly erect 

ISG ERG Se twee a a 83 

93°) Middle and hind femora bearing; such sealess22 22-2 - esse eee eee eee 84 
Middle femora destitute of scales, antennal style one-sixth as long as the 

third jomtbsleng bby 2d amin See oe ot ee ee eee parva (p. 433). 

84. “Wength of body; undér:6, mimi sae aeons ee ae ee ie eae 85 


Length, 9 mm.; scales of legs confined to under side of middle and hind 
femora; thorax subshining and marked with three deep black vitte ; 


California speciesiesd 3225 aoe eee eee eee Jimbriata (p. 429). 
85. Middle and hind femora bearing scales on under side only..----- ines eaP depen 86 
Middle and hind femora ciliate on both sides, antennal style one-fifth as long 
asthe third joint; length, 44-mm.. 22.22... 222220225222 abdita (p. 430). 
86. Antennalstyle one-fourth as long as the third joint, tibie destitute of scales; 
mbhabits Colorado; lene thy Amma see ae eae ee effera (p. 427). 
Antennal style one-half as long as the third joint, hind tibize bearing nearly 
erect scales; California species; length, 54}mm......---.. stylata (p. 432). 
87... Palpt: black +-@. 252 2ce sea sge 6 an a2 st natin ssleslseesiata=s ase = eee eee 88 
Palpi yellow, thorax and abdomen opaque, pile of abdomen yellowish; 
length); 5 mms: 22-36 o2-Ser eae aoe eae eae ate eae vara. 
88. Thorax opadue ormearly S022 sae Sera oe ee ee ee eee 89 
' Thorax shining, three vitte and the sides white pollinose; abdomen shining, 
its pile yellowish’; length, (anmis--scea. sapere es eee eee virgata (p. 430). 
89. Antennal style not over one-fifth as long as the third joint......----....... 90 


Antennal style nearly one-half as long as the third joint; contact of discal 
and fourth posterior cells much shorter than that of the third and 
fourth posterior cells; length, 6 mm...-..-...---...---- Jlexwosa (p. 433). 
90. Penultimate section of fifth vein much shorter than the ultimate section; 
front and middle metatarsi subequal in size,much smaller than the 
TIN GOMES ES Ba aha Ss Ses ete sates he hie te Siders eter Ste leletererate ee ee eee 91 
Penultimate section of fifth vein much longer than the ultimate section; 
length ;4}) mimes. Ssohe sai Ss Reo. B= ac oss caeaeraee ee eee eeeeee sordida. 
91. Thorax opaque, bluish gray pollinose, vein issuing from anal cell distinct, 
reaching the wing margin; pile in front of halteres whitish; length, 


AL TAINS etets Se toe 21th on Cini imjae wie Se wis eee SEO ce re eee Srontalis. 
Thorax opaque, gray pollinose, pile in front of halteres black; length, 3mm. 
priapulus. 
Thorax subshining, lightly grayish-black pollinose, vein issuing from anal 
cell indistinct, not reaching the wing margin; length, 3mm....... exigua. 
92. Males; ‘discaland posterior cells normal _ .: 5222 2.222 J-5- oes eei-e eae ence saree 93 
Bemales: jac see Joes ae em ewicta a's b sia Sisiee Rie succes oe ee ee ee eee = AoE 102 
93. Eyes contiguous or nearly so; length, 3 to 5 mm....---...-....-.....--.-..- 94 
yes distinebly separated : ou... s5.sacc2 =e ee eee eee eee eee 100 
94. Filament of hypopygium not flexuous, sometimes hidden. --.....-..-------. 95 
Filament flexuous toward apex, not suddenly thickened at base; abdomen 
densely grayish-white pollinose; length, 3 mm .-.............- nigricans. 
955 Posteriorjmetatarsi never globose: - ois: os seee ss ecaee ea see eee 96 
Posterior metatarsi very thick, globose, wings gray; length, 2 mm... impedita. 
96. Albdomenmot orayish-white: pollinosess.. S55. a8ce asieaeeen ee eeeeeeeeeeeetes 97 


Abdomen opaque grayish-white pollinose; a long seta issuing from apex of 
lower. lamella of hypopygium (not the usual central filament); Cali- 
fOTMIaAN SPSCIES A a2 t Losses Lois cae es el daaeels Meee de ees bifilata (p. 424). 





bs 
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PO nA AV NOLL YO Padme OTAV  POMINOSE= +o... 5-2. c-5- coe cee cece cece ce ceee neue 98 


Thorax shining, two vittze and the sides gray pollinose, a long seta (not the 
central filament) issues from apex of lower lamella of hypopygium; 


Californias pecClesias 222 = se .-)s Sen cai cel oes eee yas es duplicis (p. 424). 
Thorax and abdomen velvet black, filament hidden.-................--.- expulsa. 
Patcroreabdomen Short, blachk=22 2c ccs «cet = neo lnae eee seiccebeeeecnce 99 

Pile of abdomen rather lone, yellowish; filament of hypopygium bristle- 
SSG eee ae tee re ae eee ala ere eee eee eae acre erin = naif) ae ial avida (p.425). 

99. Filament of hypopygium suddenly thickened at base; upper lamellie as 
DMO ACM tS gO TiO meer arata ne talae ne aie ce Seca a nee eres ote setosa (p.426). 
Bilament slender upper lamelie: alsojslender=-2-2--- 222-2. -222--+22.- clavigera. 
MO eA MOMenTOPAgue ss 2222... 5 osu tk ass Dee eects Seas eiataere ce eee 101 

. Abdomen shining, filament of hypopygium very thick at base, third anten- 
Mala CANS LENG ere eng Uhh roe an mie sree es ele aot cee ee longicornis. 

101. Hypopygium large, erect, black pilose, upper lamellie oblong, the median 
ones broad, third antennal joint broad; length, 4mm. ......---- limbata. 
Hypopygium subglobose, long yellow pilose; length 8mm ..---- ---- ? hirtipes. 
102. Middle and hind femora on each side bearing nearly erect scales. -.._-____- 103 
Maddilesandsothernlersydestitntelot scalessens-5 24. 52 2-2 = oa en eee 104 

103. Hind tibiz on both sides bearing nearly erect scales; inhabits Colorado; 
ONO UM oa ee se eye ee ane Sas Sie tice rise e estes skeen otiosm (p. £25). 

Hind tibiw destitute of scales; thorax wholly opaque; inhabits the Atlan- 
hicusuavess leno ths amin, ss seca seoae ess cee eevee et oaeen ? hirtipes. 


104. Front metatarsi as long as, and thicker than, the front tibiwe ; length, 32 mm. 
rufirostris. 
Front metatarsi two-thirds as long as, and more slender than, the front tibie. 105 

105. Antennal style not over one-sixth as long as the third joint, hind tarsi less 
Ghanowice as uNicke as thesnuddletoness-s-- = s54 2555-25-05 -25 5-2 see 106 

Antennal style one-fourth as long as the third joint, hind metatarsi nearly 
three times as thick as the middle ones; California species. bifilata (p. 424). 


106. Femora wholly blackish, abdomen subopaque black; length, 3 to 4 mm-_... 111 
Femora yellow at base, abdomen shining dark brown, not white pollinose; 
SOs er og ITUTT eeyreerereeey nee spent eater toes eo ey ys) reo ee longicornis, 
107. Thorax wholly shining, not pollinose, discal and posterior cells normal.... 108 
ithoraxamorerorlessopaqueandspolllimos@s--s-s4--=s5 sos> 2a ee ae eee 112 
Pima ODrofemalberesmvelll ows Shle sees e sieiia ie stort aie aia eee ele wel ew cies Soe oe 109 
Knob of halteres blackish, eyes of male contiguous, filament of hypo- 
Dy euumpire elatwbAseeaase eae ee ee ee eee eee ais eer luctifera. 
109. Females; some of the legs bearing nearly erect seales.-..........---.-..... 110 
Males; legs never bearing scales, eyes contiguous, extreme base of wings 
whitish, filament of hypopygium slender; length, 3 mm-..--...---- polita. 
110. Front and other femora and tibize bearing nearly erect scales on both sides; 
Hementhibed amniinipy esate epost tne enemys Meee at ere fis B.S eine levigata. 
Hrontilegs destitute of scales; leneth,2}mm‘i ....-.-2..------- --..-i--.- nana. 
Hit Abdomen densely grayish white pollinose_-.-..........-.:.--..--..- nigricans, 
Abdomen destitute of light colored pollen..............:........-.---- expulsa, 
Piano por halteres yellowashes see ee eee eee ene ao cela saw Sess ee sae 113 
Knob of halteres blackish, discal and posterior cells normal........------- 118 
113. Males; eyes contiguous, discal cell normal, filament of hypopygium hidden 
HONVArOsbS! Ap Oss. Lem ob we pm ter ete ey rea ayterseisecne sate cele === </a=e 114 
eC Rene ME eee ae ee pein eee Eee OR Oo 115 
114. Antennal style one-half as long as the third joint, proboscis scarcely twice 
as long as height of head; California species -.-..--.- sudigeronis (p. 431). 
Antennal style one-sixth as long as the third joint, proboscis over three 
times as long as height of head; Eastern species.....-...------ umbrosa. 


Proc. N. M. 93. 
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115. Vein between discal and second posterior cells distinct. ..........-------- 116 
Vein between these cells faint or wanting, legs destitute of erect scales, 


pile of pleura and abdomen whitish; length, 8 mm-....---......- aperta 
116. Hind and other femora destitute of erect scales............--..----.------ 117 
Hind femora bearing nearly erect scales on the under side, pile of body 
black; California species; length, 8mm-..--.....-.--- sudigeronis (p. 431). 
117. Pile and bristles of one pleura, and abdomen black; legs bearing long 
TUS BLES 5) Len oe iaisy TUN TN eee .- phemius. 
Pile and bristles Ww hitish or yellow, legs destitute of long bristles; length, 
ASP SoU Yor gilviprlosa (p. 434). 
118.- Males; eyes contiguous. -2 22 Senn So we a a ee 119 
TB ore) Shey esr ea 120 
119. Abdomen depressed, filament of hypopygium yellow, free excepting the tip, 
suddenly narrowed at its first third; length, 3} mm.----. insecta (p. 426). 
Abdomen compressed, filament black, hidden, excepting the base; length, 
Bye yn Th oe ae oe Sete tre aged eg anes pert ee ogee umbrosa. 
120. Hind and middle femora bearing nearly erect scales._.-........-----.----- 121 
Hind and! otherJegs destitute of, scales 5° 2a-eceesa= sae oer eae eee 124 
121. Front less destitute of Seales <2 22 =. 2 Se os Sap eee 122 
Front legs bearing nearly erect scales, third antennal joint broad; length, 
Gi) Sees Sore som oe eee rae a eae eet ie re eee Soaiete= mallos. 
192) Hindetibiss, bearine-nearlyserecti seal 6s se eee 123 
Hind and other tibiw destitute of scales, abdomen depressed, subopaque; 
@aliforniday Spe CLES ep Le yh 1 TNT se eee duplicis (p. 424). 


123. Middle tibiz and under side of middle femora bearing nearly erect scales, 
style of antenne minute, proboscis slightly longer than height of 


head, abdomen subshining; length, 4mm..-.-......-----..--.-- corvina. 
Middle tibie and under side of middle femora destitute of scales, abdomen 
shining; length, 5 mm.---.. -- eee eee ~------.-- levigata. 
124. Abdomen depressed, Senedd Coates wings gr een toward apex; 
Der 07a EN ssa UN ge insecta (p. 426). 
Abdomen compressed, subtruncated at apex, wings uniformly brown toward 
Ej Ag Ses En oe ee umbrosa. 


RHAMPHOMYIA RAVIDA, new species. 


Male.—Head black, grayish-brown pollinose, eyes very narrowly 
separated, the interval being narrower than the lowest ocellus; facets 
of nearly a uniform size; antenne black, the third joint lanceolate; 
style over one-third as long as the third joint; proboscis slightly longer 
than the head, palpi dark yellowish. Thorax, pleura, and scutellum 
black, opaque, grayish brown pollinose; thorax marked with three dark 
brown vitte, its pile rather abundant and quite long, whitish, 
brown, and black; pile above front cox yellowish, that in front of 
halteres yellowish or black; scutellum bearimg about fourteen marginal 
bristles; abdomen depressed, black, opaque brownish gray pollinose, 
its pile quite abundant and long, yellowish and black; on each side of 
the seventh segment is a shining black vitta, marking the division into 
two parts of the dorsal and ventral portions of this segment, the vittse — 
being on the lower half; hypopygium rather large, ascending; filament 
hidden, except the posterior side of its lower third. Cox and tro-— 
chanters black, gray pollinose, sometimes yellowish at apices; femora ; 
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and tibiwe light yellow, hind femora much thicker than the others, the 
under side beset with stout black spines; tarsi yellowish, toward the 
apex brown; front and middle metatarsi of an equal size, the hind ones 
much thicker and almost one-half longer than the others. Knob of 
halteres yellowish. Wings brownish gray, stigma brown, veins dark 
brown, fourth vein entire. 

Female.—Same as the male, with these exceptions: Front and middle 
femora darker, more brownish, tibie and tarsi brownish. Wings 
nearly uniform light brown. 

Types—Nos. 3191 and 3192, U.S.N.M.; length, 8 to 9 mm. Five 
males and one female in the Museum collection. 

Locality.—Ulinois, Texas, and New Mexico. 


RHAMPHOMYIA LORIPEDIS, new species. 


Male.—Head black, eyes broadly separated, the interval nearly as 
broad as the face; antenn black, first joint twice as long as the sec- 
ond, third joint three times as long as the first, tapering quite rapidly 
to the middle, then of nearly an equal width; style one-fourth as long 
as the third joint; proboscis one and a half times as long as height of 
head, palpi yellow. Thorax black, subshining, lightly gray pollinose, 
the sparse pile and bristles black; pleura black, gray pollinose, pile in 
front of halteres white. Scutellum black, bearing four bristles. Abdo- 
men shining blackish brown, its pile long and rather abundant, white; 
hypopygium rather small, ascending; filament free, very thick on basal 
half, then abruptly becoming slender and bowed downward in the form 
of a U, the outer prong of which is prolonged and slightly undulating, 
Legs yellow, cox largely black, hind femora toward the apices, hind 
tibize except at bases, and apices of tarsal joints, brown; hind femora 
considerably swollen before the apices and on the under side of the 
apical third bearing stout black bristles; hind tibiw greatly thickened 
toward the apices, and on the inner side near the base is a large swelling 
bearing short black bristles; below this swelling the tibia bends forward 
and slightly outward; front metatarsi slightly thicker than the middle 
ones, hind metatarsi slightly thicker but not longer than the front ones. 
Halteres yellowish white. Wings hyaline, stigma and veins brownish, 
fourth vein entire. 

Female.—Same as the male, with these exceptions: Venter yellow on 
the fifth and sixth segments, sometimes a yellow spot on sides of the 
third and fourth. Hind femora scarcely thickened, tibize destitute of a 
swelling near the base; front metatarsi somewhat thicker than the 
hind ones. 

Types.—Nos. 3193 and 3194, U.S.N.M.; length, 4to5 mm. Two males 
and three females, collected by the writer in March and April. 

Locality.— Southern California. 
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RHAMPHOMYIA CALIFORNICA, new species. 


Female.—Head shining black, antenne black, first joint one and a 
half times as long as the second, third jomt two and a half times as 
long as the first, on its under side tapering quite rapidly to the middle, 
then of nearly an equal width; style one-half as long as the third joint; 
proboscis one and a half times as long as height of head, palpi reddish- 
yellow. Thorax black, subshining, the pollen very light, sparse pile 
and bristles black; pleura and scutellum the same, scutellum bearing 
four bristles. Abdomen shining black, tapering at the tip, its sparse 
pile black. Legs simple, not squamulate, reddish-yellow, coxe black, 
tarsi brownish toward apices, hind metatars1 much thicker and longer 
than the others, metatarsi less than two-thirds as long as their tibie. 
Halteres yellow, the stalk reddish. Wings uniformly brown, fourth 
vein entire. 

Type.—No. 3195, U.S.N.M.; length, 6mm. Collected by O. T. Baron. 

Locality.—California, 


RHAMPHOMYIA PECTORIS, new species. 


Male.—Wead blackish brown, shining; eyes contiguous, the upper 
facets very much larger than the lower ones; antennie brown, first joint 
twice as long as the second (the third wanting); proboscis slightly 
longer than height of head, palpi dark brown. Thorax, including the 
pleura, scutellum, and metanotum, shining dark yellow, unmarked, pile 
and bristles black, scutellum bearing four bristles. Abdomen shining 
brownish black, the sixth segment reddish; pile rather long and quite 
abundant, mostly black; hypopygium small, porrect, central filament 
slender, arcuate, free; each intermediate lamella bears just above its 
apex a slender, fleshy, very hairy process, nearly as long as the lamella, 
projecting backward. Legs simple, dark brown, the cox and bases of 
all the femora yellow, most extended on the front femora; trochanters 
yellow, a small black spot on apex of each; bases of hind tarsal joints, 
except the first and last, yellow; metatarsi less than one-half as long 
as their tibive; front and hind metatarsi much thicker than the middle 
ones. Halteres black. Wings brown, lighter behind the fourth vein, 
the latter entire. 

Type.—No. 3196, U.S.N.M.; length, 5 mm. Collected by Mr. EK. A. 
Schwarz. 

Locality.—St. Catherine Island, Georgia. 


RHAMPHOMYIA COLORATA, new species. 


Male.—Head black, gray pollinose, eves contiguous, upper facets 
much larger than the lower ones; antenne brownish yellow, third joint 
broad at base, tapering quite rapidly on the under side to the middle, 
then of nearly an equal width; style one-fourth as long as the third 
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joint; proboscis one-half longer than height of head, palpi yellow. 
Thorax black; the lateral margins, humeri, and prothorax brown, 
opaque, grayish-brown pollinose; its sparse pile and bristles black; 
pleura mottled yellowish and dark brown, a black spot above the middle 
and hind coxie, pile of pleura black; seutellum black, grayish-brown 
pollinose, bearing four bristles. Abdomen compressed, brown, lightly 
white pollinose, subshining, its pile black; hypopygium very small, 
central filament hidden. Legs slender, simple, the femora and cox 
light yellow, the tibiw and tarsi brownish; front tibiw before the middle 
on the inner sides dilated, and thickly ciliate on the apical two-thirds 
with short black and brown setie; front metatarsi considerably thicker 
and somewhat longer than the middle ones; hind metatarsi thicker and 
one-third longer than the front ones. Knob of halteres pale yellow. 
Wings uniformly pale brown, veins and stigma dark brown, fourth vein 
entire. 

Female.—Same as the male, with these exceptions: Abdomen de- 
pressed, tapering behind, upper and under sides of the middle and 
hind femora, outer and immer sides of the middle and hind tibiw, and 
inner sides of the front tibiwe, ciliate with nearly erect scales, most 
developed on the hind legs; front tibize not dilated within. 

Types.—Nos. 3197 and 3198, U.S.N.M.; length, 5 to 6 mm. Three 
males and four females in the Museum collection. 

Locality.—Texas. 


RHAMPHOMYIA ARCUATA, new species. 


Male-—Head black, gray pollinose, eyes contiguous, upper facets 
much larger than the lower ones; antenne yellowish brown on the two 
basal joints, the third black, rather broadly lanceolate; style one-third 
as long as the third joint; proboscis scarcely longer than height of 
head, palpi dark brown. Thorax and scutellum black, shining, very 
lightly pollinose, the pile aad bristles yellowish; pleura black, the pile 
whitish; scutellum bearing four bristles. Abdomen brownish yellow, 
compressed, shining, its pile sparse, yellowish white; hypopygium large, 
ascending, upper lamelle large and swollen, the intermediate tapering 
toward the apex, the lower side rather abundant long yellowish pilose; 
filament free, very slender, not fractured nor flexuous. Legs slender, 
simple, light yellow including the cox; last tarsal joint brown; front 
metatarsi considerably thicker and longer than the middle ones, hind 
metatarsi much thicker and one-fourth longer than the front ones. 
Knob of haiteres yellow. Wings hyaline, stigma obsolete, veins brown- 
ish, fourth vein entire. 

Type.—No. 3199, U.S.N.M.; one male; length, 3 mm. 

Locality.—Massachusetts. 
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RHAMPHOMYIA AMPLIPEDIS, new species. 


Male.—Head black, gray pollinose except on oral margin, eyes con- 
tiguous, upper facets much larger than the lower ones; antenne yel- 
lowish brown on two basal joints, the third black, narrow, very gradually 
tapering to the apex; style one-fifth as long as the third joint; pro- 
boscis three times as long as height of head, palpi dark brown. Thorax, 
pleura, and scutellum black, opaque, gray pollinose, the pile and bristles 
black; seutellum bearing four bristles. Abdomen compressed, brown- 
ish yellow, shining, its pile black; hypopygium rather large, upper 
lamellie not swollen, longer than the middle ones, the latter of nearly 
an equal width, obliquely truncate at apex, the upper angle prolonged 
beyond the lower one; lower lamelle prolonged at each side, each side- 
piece bending outward near its tip, which is rounded; central filament 
slender, not fractured, very flexuous toward its apex. Legs slender, 
the cox, femora, and tibie dark yellow, tarsi black; front metatarsi 
thicker and longer than the middle ones, hind metatarsi one-half thicker 
and one-third longer than the front ones; hind tibie at apices as thick 
as their femora, Knob of halteres yellow. Wings brownish gray, 
stigma pale brownish, veins dark brown, fourth vein entire. 

Feméle.—Same as the male, except: Proboscis nearly four times as 
long as height of head; abdomen tapering to the tip; under side of 
middle and hind femora ciliate with scale-like setie. 

Types.—_Nos. 3200 and 3201, U.S.N.M.; length, 5 to 7 mm. Seven 
males and three females in the Museum collection. 

Locality.x—Massachusetts. 


RHAMPHOMYIA TERSA, new snecies. 


Male.—Head black, bluish-gray pollinose; eyes contiguous, upper 
facets much larger than the lower ones; antennie black, first two joints 
yellowish, the third slender, sublanceolate; style about one-third as 
long as the third jomt; proboscis scarcely longer than height of head; 
palpi black; thorax, pleura, and scutellum black, opaque, bluish-gray 
pollinose, the sparse pile and bristles black; scutellum bearing four 
bristles; abdomen blackish, tinged in places with yellowish, opaque 
dark gray pollinose; its pile rather long and quite abundant, yellowish; 
hypopygium rather large, ascending, upper lamellie considerably swol- 
len, and below apex of each a cylindrical, fleshy, hairy process pro- 
jecting backward; intermediate lamellz longer than the others, nearly 
horizontal, their apices studded with numerous very short. black spines; 
filament slightly thickened at base, then slender and flexuous, not frac- 
tured; venter compressed, opaque, yellowish except at apex; legs sim- 
ple, slender, yellow, including the coxze; hind femora outwardly, their 
tibive and all the tarsi, yellowish-brown, front metatarsi slightly thicker 
than the middle ones, not quite so thick, but fully as long, as the hind 
ones; knob of halteres light yellow; wings hyaline; veins and stigma 
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browaish; fourth vein entire; base of costa bearing a black bristle at 
least twice as long as the adjacent pile. 

Type.—No. 3202, U.S.N.M.; one male; length, 5 mm. 

Locatity—New Hampshire. 


RHAMPHOMYIA COMPTA, new species, 


Male.—Head black, eyes contiguous; antenne dark brown, first joint 
slightly over twice as long as the second, the third twice as long as 
the first, tapering quite rapidly near the base, then of nearly an equal 
width; style one-third as long as the third joint; proboscis slightly 
exceeding height of head, palpi blackish. Thorax black, wholly shin- 
ing, its sparse pile and bristles black; pleura brownish black; seutel- 
lum black, bearing four bristles. Abdomen, including the venter, 
shining brownish black, its pile white; hypopygium rather large and 
greatly expanded below, yellow pilose, central filament slender, free, 
very flexuous toward its tip. Legs simple, yellow including the coxe; 
tarsi brown, metatarsi less than one-half as long as their tibize, middle 
and hind metatarsi thicker than the front ones. Ialteres yellow. 
Wings pure hyaline, the veins and stigma brownish, fourth vein entire, 

Type.—No. 3203, U.S.N.M.; one male; length, 3 mm. 

Locality.— United States. 


RHAMPHOMYIA NASONI, new species. 


Female.— Head black, gray pollinose; antenne yellow, the third joint 
excepting the under side at the base black, rather broad; the style 
black, one-fifth as long as the third joint; proboscis yellow, one and one- 
third times as long as height of head, palpi yellow. Thorax black, 
opaque brownish gray pollinose, marked with three slender dark brown 
vitte, its sparse pile and bristles black; humeri and a streak back of 
each, yellow; pleura dark brown, bluish gray pollinose, pile in front of 
the halteres black. Seutellum colored like the thorax, bearing four 
bristles. Abdomen compressed, opaque dark brown, hind margins of 
the first six segments, especially on the sides, yellow; venter wholly 
yellow; the two anal stylets largely yellow. Legs rather slender, light 
yellow, including the coxie; tarsi infuscated toward the tips; legs desti- 
tute of scales and long hairs. Wings whitish hyaline from base nearly 
to the apex of the discal cell, from thence to the tip dark brown, 
marked with a white costal spot beyond the tip of the first vein; veins 
normal, colorless from the base to the branching of the second and third 
veins, beyond this brown; last section of the fifth vein one-half longer 
than the penultimate section. 

Type.—No. 3204, U.S.N.M.; length, 5 mm. A single specimen cap- 
tured May 6, 1894, by Dr. W. A. Nason, after whom I take pleasure in 
naming this handsome species. 

Locality.—Ulinois. 
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RHAMPHOMYIA DUPLICIS, new species. 


Male.—Head black, lightly gray pollinose, eyes contiguous, upper 
facets much larger than the lower ones; antenn:e black, third joint 
sublanceolate, style one-fourth as long as the third joint; proboscis 
slightly longer than height of head, palpi black. Thorax black, sub- 
shining, except two vittw# and the lateral margins which are gray polli- 
nose; pile rather abundant and long, black; pleura black, opaque dark 
gray pollinose, its pile black; scutellum black, subshining, bearing six 
bristles. Abdomen depressed at base, then compressed, black, opaque 
grayish black pollinose, its pile black; hypopygium small, porreet, 
upper lamelle longer than the middle ones, apex of lower lamella bear- 
ing avery slender, long, upwardly curving seta; central filament rather 
thick, hidden except on its basal third. Legs shining black, rather 
slender, simple; front and middle metatarsi of an equal size, hind 
metatarsi over twice as thick as, and one-half longer than, the others. 
Knob of halteres black. Wings gray, stigma and veins dark brown, 
fourth vein entire. 

Female.—Ditters from the male as follows: Abdomen depressed, 
tapering to the apex; middle metatarsi slightly thicker than the front 
ones; under side of middle and hind femora ciliate with nearly erect 
seales; wings uniformly grayish brown. 

Types.—Nos. 3205 and 3206, U.S.N.M.; length, 4 to 5 mm. Two 
miles and two females captured by the writer in February and March. 

Locality.—Southern California. 


RHAMPHOMYIA BIFILATA, new species. 


Male.—Head black, opaque, gray pollinose, eyes contiguous, upper 
facets much larger than the lower ones; antennie black, the third joint 
contracted on its under side, then of nearly an equal width; style one- 
fourth as long as the third joint; proboscis nearly one-half longer than 
height of head, palpi black. Thorax, pleura, and scutellum black, 
bluish gray pollinose, subopaque; pile black, on the thorax long and 
rather abundant; scutellum bearing four bristles. Abdomen com- 
pressed, black, opaque, grayish-white pollinose, its pile black; hyypo- 
pygium rather small, porrect; upper lamelle narrow. slightly longer 
than the middle ones; the latter broad, obliquely subtruncated at apices, 
the lower corner produced beyond the upper one, and rounded; a lone, 
slender, upwardly curving seta issuing from apex of lower lamella; 
central filament rather thick, hidden except on its lower third. Legs 
black, simple, hind tibiw greatly thickened on the apical part and 
densely long black pilose; front and middle metatarsi subequal in size, 
the hind ones nearly three times as thick and one-fourth longer than the 
others; all the tibize with many long black pile. Knob of halteres 
black. Wings whitish hyaline, stigma obsolete, veins brown; fourth 
vein entire, 


—— 
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Female.—Same as the male, with these exceptions: Abdomen de- 
pressed, tanering to the apex, hind tibiee not thickened at the tips, their 
pile and that of the other tibiw rather short; wings brownish gray 
stigma dark brown, 

Types.—Nos. 3207 and 3208, U.S.N.M.; length, 35 to4 mm. <A male 
and female captured by the writer in February and March. 

Locality.x—Southern California. 


RHAMPHOMYIA AVIDA, new species. 


Male.—Head black, gray pollinose, eyes contiguous, facets of nearly 
a uniform size; antennie black, third joint very broad, gradually taper- 
ing to apex, style scarcely one-sixth as long as the third joint; probos- 
eis one-fourth longer than height of head, palpi dark brown, Thorax 
black, opaque, bluish gray pollinose, its pile rather long and quite 
abundant, mixed yellow and black; pleura black, bluish gray pollinose, 
its pile yellow; scutellum concolorous with thorax, bearing four black 
bristles. Abdomen black, opaque, bluish gray pollinose, its pile rather 
long and quite abundant, yellowish white; hypopygium small, upper 
lamellie searcely half as long as the middle ones, filament bristle-like, 
arcuate, free on its lower third, issuing from middle of hypopygium. 
Legs simple, rather stout, blackish brown, furnished with rather jong 
black bristles; front and middle metatarsi subequal in size, the hind 
ones nearly twice as thick as the others. Knob of halteres yellowish 
brown. Wings hyaline, stigma and veins brown, fourth vein entire. 

Type.—No. 3209, U.S.N.M.; length, 34 to4 mm. Seven males, col- 
lected in April and May. 

Locality.—Massachusetts. 


RHAMPHOMYIA OTIOSA, new species. 


Female.—Heal black, subshining, lightly brownish pollinose, anten- 
ne black, third joint sublanceolate, style one-third as long as the third 
joint; proboscis nearly one-half longer than height of head; palpi 
black. Thorax, pleura, aud seutellum black, subshining, very lightly 
pollinose, the pile and bristles black; scutellum bearing four bristles. 
Abdomen depressed, dark brown, tapering to the tip, its sparse pile 
black. Legs robust, dark brown, hind femora and tibize compressed, 
upper and under sides of the middle and hind femora, and the inner 
and outer sides of the hind tibiw ciliate with nearly erect scales; 
middle metatarsi thicker and longer than the front ones, hind metatarsi 
nearly twice as thick and one-half longer than the middle ones. Knob 
of halteres blackish, fourth vein entire. 

Type.—No. 3210, U.S.N.M.; length, 3 mm. A single specimen. 

Locality.—Colorado. 
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RHAMPHOMYIA SETOSA, new species. 


Male.—Head black, gray pollinose, eyes contiguous, upper facets 
much larger than the lower ones; antenne black, third joint rather 
broad at base, style one-third as long as the third joint; proboscis 
slightly longer than height of head, palpi black. Thorax black, sub- 
shining, its pile long and rather abundant, black; pleura black, gray 
pollinose, its pile black; scutellum black, gray pollinose, bearing eight 
bristles. Abdomen black, subshining lightly grayish-black pollinose; 
its pile long and rather abundant, black; hypopygium rather large, 
upper lamelle short, as broad as long, each bearing at its upper angle 
a backwardly directed hook; middie lamelle much longer than the 
upper, long black pilose on lower side, and just before the tip bearing 
a rather long, downwardly directed process; filament very thick at 
base, then suddenly attenuated and arcuate, the attenuated portion 
rather robust. Legs black, simple, rather stout, furnished with many 
long black pile; front and middle metatarsi nearly equally slender, the 
hind ones slightly thicker than the others. Knob of halteres black. 
Wings hyaline, tinged with brown in the basal and anal cells; stigma 
grayish brown, veins dark brown, entire, costa near the base bearing 
two long black bristles. 

Closely related to R. nigricans, Loew, but in that species the filament 
of the hypopygium is flexuous toward the apex and not suddenly thick- 
ened at the base, the wings are whitish and without the brown tinge in 
the basal and anal cells, the base of the costa bears a single long 
bristle, and the abdomen is whitish pollinose. 

It is also closely related to R. clavigera, Loew, which I have not seen, 
but in that species the upper lamellie of the hypopygium are described 
as being slender, instead of very broad, and the filament is said to be 
very slender, instead of rather robust, and suddenly thickened at the 
base. 

Type.—No. 3211, U.S.N.M.; length, 35 mm. Four males in the 
Museum collection. 

Locality—New Hampshire. 


RAMPHOMYIA INSECTA, new species. 


Male.—Black, including the palpi and halteres, the abdomen and legs 
tinged with brown: eyes contiguous, upper facets noticeably larger than | 
the lower ones; third antennal joint rather broad, the style one-third 
as long as this joint; proboscis subequal in length to height of head. 
Thorax and pleura opaque grayish-brown pollinose, the pile of the 
former rather abundant and long, black on both thorax and pleura. 
Scutellum bearing four bristles, besides a few short pile. Abdomen 
depressed, subshining, its pile rather abundant, that on the dorsum very 
short, mixed yellowish and black; hypopygium rather large, somewhat | 
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porrect, upper lamelle very slender, three times as long as broad, of 
an equal length with median ones; filament yellow, free, very broad 
at base, suddenly narrowed to less than half its width at the first third 
of its under side, then gradually tapering to the apex, not flexuous. 
Legs slender, simple, thickly but very short pilose; front metatarsi 
noticeably more slender than the middle ones, hind metatarsi twice as 
thick but scarcely longer than the middle ones. Wings grayish, stigma 
pale brownish, veins normal, brown, last section of fifth vein longer 
than the penultimate section. 

Female.—Same as the male, except front and middle metatarsi sub- 
equal in size, the hind ones nearly twice as thick as, and slightly longer 
than, the others. 

Type.—No. 3212 and 3213, U.S.N.M.; length, 4 mm. A single male 
and female in the Museum collection. 

Locality.—Texas. 


RHAMPHOMYIA EFFERA, new species. 





Female.—Head black, gray pollinose; antenne black, first two joints 
brown, the third lanceolate; style one-fourth as long as the third joint; 
proboscis slightly longer than height of head, palpi brown. Thorax, 
pleura, and scutellum black, gray pollinose, subshining, pile and bris- 
tles of thorax mostly black, pile in front of halteres whitish; scutellum 
bearing four bristles. Abdomen brown, subshining, tapering behind, 
its pile yellowish. Legs slender, dark brown, base of femora and the 
cox lighter, more brownish yellow; under sides of middle and hind 
femora ciliate with nearly erect scales, the upper sides ciliate with 
short sete; metatarsi of nearly an equal thickness and length. Knob 
of halteres pale yellow. Wings brownish gray, stigma darker, veins 
brown, fourth vein entire. 

Type.—No. 3214, U.S.N.M.; one female; length, + min. 


RHAMPHOMYIA MANCA, new species. 


Male.—Head black, bluish-gray pollinose; eyes contiguous, upper 
facets not larger than the lower; antenne black, third joint broadly 
lanceolate, style one-fifth as long as the third joint; proboscis somewhat 
longer than height of head. Thorax, pleura, scutellum, and abdomen 
black, opaque bluish-gray pollinose, the pile and bristles whitish; scu- 
tellum bearing only two bristles; hypopygium large, ascending, the 
filament hidden. Legs simple, very dark brown, tarsi white except 
the last two or three joints and the front metatarsi; front and hind 
metatarsi subequal in size, slightly thicker than the middle ones, not 
one-half as long as their tibie. Knobof halteres light yellow. Wings 
whitish, veins concolorous, except the costa beyond apex of first vein; 
last fourth of ultimate section of the fourth vein obliterated before 
reaching the wing margin; stigma wanting. 
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Female.—Diitters from the male as follows: Abdomen very dark 
brownish, not gray pollinose, subshining, tapering posteriorly. Tarsi 
brown, base of metatarsi yellowish. 

Types.—Nos. 3215 and 3216, U.S.N.M.; length, 24 mm. Three males 
and one female in the Museum collection. 
Locality.—N orth Carolina. 


RHAMPHOMYIA VALGA, new species. 


Male.-—Head black, gray pollinose, eyes contiguous, upper facets 
larger than the lower ones; antenne dark brown, second joint lighter, 


the third rather broad, lanceolate; style one-fourth as long as the third | 


joint; proboscis slightly longer than height of head, palpi dark brown. 
Thorax, pleura, and scutellum black, opaque bluish-gray pollinose, the 
sparse pile and bristles black; scutellum bearing two bristles. Abdo- 
men black, the basal half mottled yellow and brown, subshining, com- 
pressed, its pile rather abundant and long, black; hypopygium small, 
ascending, the upper lamellee very small and not swollen; central 
filament yellow, thick, arcuate, free except at apex; venter yellowish 
on basal half. Legs brown, extreme base of each tibia yellow; cox 
dark yellow; hind femora much thickened toward the apices, the under- 
side of each just before the tip bearing a rather large rounded process; 
near its base each hind tibia is hollowed out at a point opposite the 
process in the femur, so that when the legs are folded up the femoral 
process fits into the hollow in the tibia; the outer edge of this hollow 
is not fringed with sete. Front metatarsi slightly thicker and longer 
than the middle ones, hind metatarsi considerably thicker but no longer 
than the front ones. Knob of halteres dark yellow. Wings hyaline, 
stigma obsolete, veins brown, fourth vein entire. 
Type.—No. 3217, U.S.N:M.; one male; length, 4 mm. 
Locality.—New Hampshire. 


RHAMPHOMYIA CILIATA, new species. 


Male.-—Head black, face shining, eyes contiguous; antenne black, 
third joint sublanceolate, style nearly one-third as long as the third 
joint; proboscis shorter than height of head, palpi black. Thorax and 
scuteiluin shining black and destitute of pollen, pleura and metanotum 
blackish, opaque gray pollinose; seutellum bearing only two bristles; 
sparse pile and bristles of thorax, pleura, and scutellum light yellowish. 
Abdomen shining dark brown, its sparse pile whitish; hypopygium 
small, ascending, central filament hidden. Legs simple, very dark 
brown, including the tarsi, extreme bases of tibiw yellowish; front meta- 
tarsi slightly thicker but shorter than the middle ones, hind metatarsi 
much thicker and longer than the others; lower sides of front meta- 
tarsi, of middle femora, and inner sides of middle tibize ciliate with 
short black sete; on outer side of each middle tibia, near its middle 
and also near its tip, is a very long bristle. Knob of halteres dull yel- 
lowish. Wings hyaline, veins and stigma brownish, fourth vein entire. 
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Female.—Difters from the male as follows: Proboscis somewhat 
longer than height of head. Abdomen tapering to apex. Hind meta- 
tarsi scarcely thicker than the front ones; front metatarsi and middle 
tibixe not ciliate, no iong bristles on outer side of middle tibiw; middle 
femora on under sides and hind femora on upper and under sides ciliate 
with nearly erect scales. Wings grayish. 

Types.—Nos. 3218 and 3219, U.S.N.M.; length, 34 to 44 mm. One 
male and two females in the Museum collection. 

Locality.—New Hampshire. 


RHAMPHOMYIA SCUTELLARIS, new species. 


Male.—Head black, gray pollinose, eyes contiguous, upper facets 
much larger than the lower ones; antenne black, third joint contracted 
on the under side near the middle, the terminal portion of nearly an 
equal width; style more than one-third as long as the third joint; pro- 
boscis one-fourth longer than height of head, palpi black. Thorax 
black, subshining, lightly grayish brown pollinose and marked with 
three black vittwe, pile rather abundant and long, black; pleura black, 
opaque grayish brown pollinose, its pile black; scutellum black, sub- 
shining, lightly grayish brown pollinose, bearing fourteen bristles. 
Abdomen depressed, black, subshining, lightly gray pollinose; its pile 
black, hind margins of segments 2 to 6 pale yellow; hypopygium small, 
porrect, lower lamellee curving upward and pointed at apices, central 
filament hidden except at extreme base. Legs black, rather slender, 
simple; front metatarsi slightly thicker and longer than the middle 
ones, hind metatarsi much thicker and one third longer than the front 
ones. Knob of halteres pale yellow. Wings dark gray, somewhat 
brownish along the veins, stigma and veins dark brown, fourth vein 
entire. 

Type —No. 3220, U.S.N.M.; length, 11 mm. A single male taken 
by the writer. 

Locality.x—Northern California. 


RHAMPHOMYIA FIMBRIATA, new species. 


Male.—Head black, brownish gray pollinose except on oral margin, 
eyes contiguous, upper facets much larger than the lower ones; anten- 
ne black, the third joint broad, gradually tapering to the apex, style 
one-half as long as the third joint; proboscis one-third longer than 
height of head, palpi black. Thorax subshining, lightly brownish pol- 
linose, almost brassy, and marked with three black vitte, its pile and 
bristles black; pleura black, subopaque, gray and brownish poliinose, 
its pile black; scutellum black, subshining, lightly brownish pollinose, 
be .ring four bristles. Abdomen subdepressed, black, shining, its pile 
and long lateral bristles black; hypopygium rather large, ascending, 
abundant black pilose; central filament thick, free except near the apex, 
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not fractured nor flexuous. Legs black, rather robust, simple; front 
metatarsi slightly thicker and longer than the middle ones, hind meta- 
tarsi much thicker and one-fourth longer than the front ones. Knob 
of halteres yellow. Wings brownish gray, stigma and veins dark brown, 
fourth vein entire. 

Female.—Same as the male, with these exceptions: Under sides of 
middle and hind femora ciliate with nearly erect scales; front meta- 
tarsi not noticeably thicker than the middle ones. 

Types.—Nos. 3221 and 3222, U.S.N.M.; length, 9 to10 mm. Two 
males and four females captured by the writer in March. 

Locality.—California. 


RHAMPHOMYIA ABDITA, new species. 


Male.—Head black, opaque gray pollinose; eyes contiguous, upper 
facets much larger than the lower; antenne blackish, third joint 
broadly lanceolate, style almost one-third as long as the third joint; 
proboscis slightly longer than height of head. Thorax subopaque 
black, gray pollinose, its sparse pile and bristles black; pleura black, 
eray pollinose, its pile whitish; scutellum opaque gray pollinose, bear- 
ing four bristles. Abdomen somewhat depressed, black, subshining, 
its pile whitish; hypopygium small, the filament hidden. Legs black, 
hind tibiz strongly curved inward near the base, front tibiw dilated on 
the inner sides of the apical two-thirds, the dilated portion thickly 
ciliate with short setz and pile; front metatarsi as thick as, but only 
two-thirds as long as, the hind ones; middle metatarsi much slenderer 
than the others. Knob of halteres dark yellow. Wings hyaline, veins 
normal, stigma brown. 

Female.—Same as the male, with these exceptions: Hind tibie 
straight, front ones not dilated, front metatarsi noticeably thicker than 
the hind ones; both sides of femora, and of front and hind tibise, also 
inner sides of middle tibiz on the basal third, ciliate with nearly erect 
scales. 

Types.—Nos. 3223 and 3224, U.S.N.M.; length, 6 mm. One male 
and three females collected by Prof. ©. V. Piper. 

Locality.x—W ashington. 


RHAMPHOMYIA VIRGATA, new species. 


Female-—Head black, opaque gray pollinose next the antenne, else- 
where shining; antenne very dark brown, third joint but slightly 
narrowing toward the apex, which is unusually broad; style one-sixth 
as long as the third joint; proboscis three times as long as height of 
head, palpi brown. Thorax black, grayish white pollinose except four 
shining vitte, a humeral spot, and the narrow lateral margin; the two 
median vitte begin at the prothorax and extend slightly behind the 
suture; the lateral ones begin near the hind edge and extend three- 
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fourths the distance to the front end; sparse pile and bristles black ; 
pleura black, lightly white pollinose, its pile whitish; scutellum black, 
lightly white pollinose, bearing four bristles. Abdomen black, very 
shining, depressed, tapering posteriorly, its sparse pile whitish; narrow 
hind margins of segments 2 to 4 laterally whitish. Legs black, shining 
except on the coxe, simple, rather slender; metatarsi of nearly an 
equal thickness, the hind ones one-fourth longer than the others. Knob 
of halteres pale yellow. Wings grayish hyaline, veins and stigma 
brown, fourth vein entire. 

Type.—No. 3225, U.S.N.M.; one female; length, 7 min. 

Locality— Massachusetts. 


RHAMPHOMYIA SUDIGERONIS, new species. 


Male.—Black in all its parts excepting the light yellow halteres and 
central filament of the hypopygium. Eyes contiguous, upper facets 
much larger than the lower ones; third antennal joint broad, two and 
a half times as long as broad, style nearly as long as the third joint; 
proboscis nearly twice as long as height of head. Thorax subshining, 
lightly gray pollinose, marked with three black vittie, the pile confined 
to these vittz and to the broad lateral margins, quite abundant and 
rather long, black; pleura light gray pollinose, its pile black. Secutel- 
lum subshining, naked except the four marginal bristles. Abdomen 
subshining, the base subdepressed, toward the tip somewhat com- 
pressed, its pile quite abundant and rather long, black; hypopygium 
rather large, upper lamelle slender, shorter than the median, the latter 
only slightly longer than broad; central filament free except its apex, 
arcuate, rather robust. Legs rather robust, simple, the middle and 
hind tibie bearing several quite long bristles; front metatarsi some- 
what thicker and one-third longer than the middle ones; hind metatarsi 
noticeably thicker and one-fourth longer than the front ones; hind cox 
greatly swollen at the middle. Wings uniformly pale brown, stigma 
dark brown, veins normal. 

Female.—Same as the male, except that the abdomen is depressed, and 
the under side of the hind femora is ciliate with nearly erect seales. 

Types.—Nos. 3226 and 3227, U.S.N.M.; length, 7 to 10 mm. Eleven 
males and six females collected by the writer in March and April. 

Locality.x—California. 


RHAMPHOMYIA AMPLICELLA, new species. 


Female.—Head black, gray pollinose; antennz black, the third joint 
broad, gradually tapering to the apex, style one-fourth as long as the 
third joint; proboscis slightly longer than height of head, palpi black. 
Thorax, pleura, and scutellum black, opaque, gray pollinose, thorax 
marked with two blackish vitte, its short, sparse pile and the bristles 
black; pile of pleura whitish; scutellum bearing four bristles. Abdo- 
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men tapering to the tip, black, opaque, on the first five segments densely 
silvery white pollinose, that on the remaining segments grayish brown, 
its pile sparse, whitish. Legs black, simple; front metatarsi much 
thicker than the middle ones, as thick and nearly as long as the hind 
ones. Knob of halteres whitish. Wings hyaline on the costo-basal 
half, the remaining portion grayish brown, stigma and veins dark brown; 
diseal cell unusually long, almost reaching the wing margin, second and 
third posterior cells united; posterior cross vein sinuous, its middle 
portion nearly parallel with the fourth vein, near its lower end bent at 
nearly a right angle. 

Type.—No. 3228, U.S.N.M.; length,4imm. <A single female captured 
by the writer in Kebruary. 

Locality Southern California. 


RHAMPHOMYIA STYLATA, new species. 


Female.—Head black, grayish brown pollinose; autennie black, third 
joint sublanceolate; style unusually large, over one-half as long as the 
third joint; proboscis slightly longer than height of head, palpi black. 
Thorax and scutellum black, subshining, lightly brownish gray polli- 
nose, thorax marked with three blackish vitts, its pile rather long, 
black; pleura black, opaque brownish gray pollinose, its pile black; 
seutellum bearing four bristles. Abdomen compressed, tapering to the 
apex, black, dark gray pollinose, the narrow hind margin of each seg- 
ment except the first, shining; entire eighth segment shining, sparse 
pile of abdomen black. Legs very robust, black, under sides of the 
middle and hind femora, and inner sides of the hind tibive ciliate with 
nearly erect scales; hind femora nearly twice as thick as their tibie; 
front metatarsi slightly thicker than the middle ones, hind metatarsi 
considerably thicker and longer than the front ones. Knob of halteres 
pale yellow. Wings brownish gray, stigma brown, veins dark brown, 
fourth vein entire. 

Type.—No. 3229, U.S.N.M.; length, 53mm. A single female taken by 
the writer in March. 

Locality.—Southern California. 


RHAMPHOMYIA PILIGERONIS, new species. 


Male.—Head black, gray pollinose, eyes contiguous, upper facets 
much larger than the lower; antenne black, third joint rather narrow, 
style one-fifth as long as the third joint; proboscis as long as height 
of head, palpi black. Thorax black, opaque, bluish gray pollinose, 
marked with three dark brown vitte, its sparse pile, like the bristles, 
pale yellowish; pleura black, bluish gray pollinose, its pile white; scutel- 
lum black, gray pollinose, bearing four light yellow bristles. Abdomen 
black, opaque, grayish black pollinose, its pile long and quite abun- 
dant, light yellow; hypopygium very long, slender, projecting obliquely 





1895. PROCEEDINGS OF THE NATIONAL MUSEUM. 433 





forward over the back, more than three times as long as perpendicular 
diameter of last abdominal segment; filament very thick at extreme 
base, then suddenly becoming slender and bristle-like, nearly twice as 
long as the hind femora, ascending over the back and slightly sinuous, 
beyond its middle curving and descending to the hypopygium. Legs 
simple, rather stout, blackish brown, the middle and hind pair beset 
with long light yellow bristles, which are excessively long on the under 
side of the hind femora and on outer side of the hind tibize; front and 
hind metatarsi of nearly an equal size, the middle ones much more 
slender and shorter than the others. Knob of halteres light yellow. 
Wings hyaline, stigma obsolete, veins brown, fourth vein entire but 
very slender, as is also the anterior intercalary and posterior cross vein. 

Type.—No. 3230, U.S.N.M.; length,4 mm. A single male collected 
by Mr. Charles Robertson. 

Locality.—Ilinois. 


RHAMPHOMYIA FLEXUOSA, new species. 


Male.—Head black, lightly gray pollinose, eyes contiguous, upper 
facets much larger than the lower ones; antenne dark brown, the 
third joint black, sublanceolate, style nearly one-half as long as the 
third joint; proboscis nearly one-half longer than height of head, palpi 
black; thorax, pleura, and scutellum black, lightly grayish brown pol- 
linose, subshining, the sparse pile and bristles black; scutellum bear- 
ing four bristles; abdomen black, shining, compressed, its pile rather 
long, sparse, black; hypopygium rather large, ascending; filament free, 
slender, yellow, not fractured, very flexuous toward the tip; legs 
slender, simple, wholly brownish black; front and middle metatarsi of 
an equal size, the hind ones twice as thick as and one-half longer than 
these. Knob of halteres light yellow; wings, uniformly brownish gray, 
veins and stigma dark brown, fourth vein entire. 

Female.—Same as the male, except that the abdomen is dull brownish 
and tapers to the tip. 

Types.—Nos. 3231 and 3232, U.S.N.M.; length,6mm. A single male 
and female in the Museum collection. 

Locality.—Colorado. 


RHAMPHOMYIA PARVA, new species. 


Female.—Head black, bluish gray pollinose; antenne black, third 
joint lanceolate; style one-sixth as long as the third joint; proboscis 
scarcely longer than height of head, palpi black. Thorax, pleura, and 
seutellum black, opaque, bluish gray pollinose, the sparse pile and 
bristles black; scutellum bearing four bristles. Abdomen very dark 
brown, opaque, very lightly gray pollinose, tapering posteriorly. Legs 
rather slender, dark brown; under sides of hind femora ciliate with 
nearly erect scales; front and middle metatarsi of an equal size, some- 
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what slenderer, but scarcely shorter, than the hind ones. Knob of 
halteres pale yellow. Wings dark gray, veins and stigma brownish, 
fourth vein entire. 
Type.—No. 3233, U.S.N.M.; one female; length, 24 mm. 
Locality — Massachusetts, 


RHAMPHOMYIA GILVIPILOSA, new species. 


Female.—Black, the halteres yellowish. Head dark gray pollinose, 
a row of black bristles along each side of the front. Third joint of 
antenne broad, two and one-half times as long as wide, the style one- 
fifth as long as the third joint; proboscis one-third longer than height 
of head. Thorax opaque, dark gray pollinose, marked with four black 
vitt, its short pile and bristles yellowish; pleura gray pollinose, its 
pile white; scutellum bearing only two bristles. Abdomen subopaque, 
its pile rather long and abundant, yellowish white. Legs destitute of 
scales and of long pile; front metatarsi slightly thicker than the middle 
ones, hind metatarsi considerably thicker and one-third longer than the 
front ones. Wings pale brown, the stigma and veins slightly darker, 
last section of the fifth vein twice as long as the penultimate section. 

Type.—No. 3234, U.S.N.M.; length, 4 to 5 mm. Collected by Dr. 
W. A. Nason and Mr. Charles Robertson. 

Locality.—WUlinois. 


NEOCOTA, new genus. 


Same as Rhamphomyia, except that the face is thickly covered with 
long pile. Third vein simple, not furcate, discal cell complete, sending 
three veins to the wing margin; anal cell shorter than the second basal, 
the vein at its apex nearly parallel with the hind margin of the wing. 

Type Neocota weedii, new species, described below. 


NEOCOTA WEEDII, new species. 


Male.—Head black, face and front somewhat shining, face thickly 
covered with long black pile; eyes very narrowly separated; the inter- 
val narrower than width of the lowest ocellus; antenn black, first 
joint three times as long as the second, thickly long black pilose above 
and below; third joint twice as long as the first, broad, slightly tapering 
on its basal three-fourths, thence rapidly tapering to the apex; style 
one-third as long as the third joint; proboscis scarcely longer than 
height of head, palpi blackish brown. Thorax black, opaque (mark- 
ings effaced in the single specimen examined); pile of thorax long, 
abundant, black, that at each end of pleura black; scutellum bearing 
about twelve black bristles besides several long black pile. Abdomen 
depressed, black, opaque, the sides covered: with abundant long black 
pile; hypopygium rather large, ascending; upper lamelle very small, 
the intermediate ones very large, not tapering toward the apex, black- 
ish brown, long black pilose; central filament yellow, hidden except on 
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its basal third. Coxie black, femora and tibixe dark brown, tarsi black; 
legs simple, abundant long black pilose, front metatarsi distinctly 
thicker but not longer than the middle ones, hind metatarsi much 
thicker and one-third longer than the front ones. Halteres brownish 
yellow. Wings uniformly dark brown, fourth vein entire. 

Type.—No. 3235, U.S.N.M.; length,Simm. <A single specimen received 
from Prof. H. E. Weed, after whoin the species is named, 

Locality.x—Mississippi. 


Genus MEGHYPERUS, Loew. 


MEGHYPERUS OCCIDENS, new species. 


Male.—Black in all its parts, including the antennae, proboscis, palpi, 
halteres, and legs; eyes contiguous, third antennal joint conical, shghtly 
longer than wide, the arista two-thirds as long as the third joint; pro- 
boscis horizontal, nearly as long as height of head. Thorax subshin- 
ing, lightly gray pollinose, that on the pleura more dense; scutellum 
bearing six black bristles. Abdomen opaque velvet black, its pile 
whitish; venter gray pollinose, hypopygium small, porrect, slightly 
longer than the seventh segment. Legs rather robust, destitute of 
bristies; upper sides of hind femora with a fringe of white pile, hind 
femora somewhat broader’ than any of the others, their tibie greatly 
dilated, widening from the base to the middle, then of nearly an equal 
width to the apex, which is rounded, at its greatest width nearly twice 
as wide as the hind femora; hind metatarsi nearly twice as thick as 
any of the others. Wings hyaline, stigma and veins brown, anal cell 
nearly as long as the second basal. 

Female.—Same as the male, except that the eyes are broadly sepa- 
rated, front shining, abdomen subshining, hind tibize slightly narrower. 

Types.—Nos. 3236 and 3237, U.S.N.M.; length, 2 to 3 mm. Three 

males and two females taken by the writer in April and June. 

Locality.—Southern California. 


Genus LEPTOPEZA, Macquart. 


ANALYTICAL KEY TO THE SPECIES OF LEPTOPEZA. 


Black, the palpi, greater portion of the legs, and the halteres yellowish; length, 


ASIN er tn SEA sl AOR en nie aie Basse me aE = Aaa ea ale na ewecictnces Jlavipes. 
Yellowish, the head and greater portion of the abdomen, blackish; length nearly 
AS TANI N a eeas es ohare Solera char ieee 2 ce RIES eer eiac ape laafo widay oe Stora sigele's = compta. 


LEPTOPEZA COMPTA, new species. 
Female.—Head black, gray pollinose, eyes contiguous; antenne yel- 
low, third joint elongate oval, twice as long as broad, the arista black 
and nearly twice as long as the antennze; proboscis and palpi yellow, 
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proboscis less than one-third as long as height of head. Thorax, 
pleura, scutellum, and metanotum yellow, scutellum bearing two long 
yellow bristles, besides several very short ones. Abdomen blackish 
brown, the first segment, narrow lateral margins and front margin of 
each segment, yellow; venter yellow. Legs slender, light yellow, 
including the cox. Halteres hght yellow. Wings grayish hyaline, 
stigma wanting, first vein extending considerably beyond apex of discal 
cell. 

Type.—No, 3238, U.S.N.M.; length, nearly 4mm. Two female speci- 
mens, one of which was captured June 15. 

Locality—New Hampshire and Massachusetts. 


Genus SYNECHES, Walker. 


ANALYTICAL KEY TO THE SPECIES OF SYNECHES, 


1. Wings unspotted, or marked with only one black spot......---.-------------- 2 
Wings marked with a black spot beyond apex of first vein and another at apex 
of second vein; marginal cell at tip of first vein twice as wide as the 


submarginal cell at the same point.....-...---..---------------- simplex. 
2. Legs partly or wholly yellowish. ......-.-----------------+-----+ +--+ ++---- 3 


Legs wholly black, thorax marked with a white pollinose humeral spot, and 
with a similar one in front of the seutellum; stigma brownish. ...-.. 
albonotatus. 
3. Wings marked with a brown stigmal spot.-..--...---.------+---++-+++------ 4 
Wings witha pale grayish stigmal spot, femora wholly yellow... hyalinus (p. 487). 
Wings unspotted, knob of halteres and the entire body black, apex of second 


vein strongly curved, bases of femora black.....-.------------- pusillus. 

4, Marginal cell at apex of first vein twice as wide as the submarginal cell at 
the same point; knob of halteres whitish........--..-.-------------- 5 

Marginal cell at tip of first vein not wider than the submarginal cell at the 
same point; knobof halteres black ......-.-.-------------- debilis (p. 436). 
Pees orax) will) yi; viel lo wal bee soe a ate wren eteinl> eater Siete etal rufus. 


Thorax marked with three black vittwe, or wholly blackish........... thoracicus. 


SYNECHES DEBILIS, new species. 


-Male.—Antenn black, proboscis and palpi yellow. Thorax yellow, 
marked with three vitte and a lateral spot of yellowish brown. 
Abdomen and knob of halteres black. Legs yellow, the last tarsal 
joint, apices of hind femora, middle of hind tibiz and of their first tarsal 
joints, black. Wings grayish hyaline, stigma pale smoky brown, mar- 
ginal cell at tip of first vein not wider than the submarginal cell at 
the same point. 

Type.—No. 3239, U.S.N.M.; length, 35 mm. Four specimens col- 
lected by the writer mm June. 

Locality.—District of Columbia and Maryland. 
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SYNECHES HYALINUS, new species. 


Female.—Opaque black; base of abdomen yellowish; antennie and 
knob of halteres yellowish brown; proboscis and legs yellow; coxie, 
trochanters, and tips of tarsi, black; wings hyaline; stigma pale 
grayish; marginal cell beyond apex of first vein nearly twice as wide 
as the submarginal cell at the same point. 

Type.—No. 3240, U.S.N.M.; length,5mm. A single specimen captured 
by the writer. 

Locality.—Mary land. 


Genus HYBOS, Meigen. 


ANALYTICAL KEY TO THE SPECIES OF HYBOS. 


Knob of halteres yellowish, eyes widely separated on the face, proboscis horny, rigid, 
longer than height of head, under side of first two joints of hind tarsi provided 
with short black spines: 


Wings hyaline to discal cell, the remainder brown ........-....---.-- reversus. 
Wings, except the stigma, wholly hyaline...........-...-.... slossone (p. 487). 


HYBOS SLOSSONZ:, new species. 


Male and female.—Head, including the antennie, proboscis, and palpi, 
black; face broad, whitish pollinose; proboscis slender, rigid, slightly 
longer than height of head, only slightly longer than the palpi. Tho- 
rax black, shining, lightly pollinose, the pile rather long, yellowish 
white; pleura black, subshining, lightly pollinose, no long pile in front 
of halteres; scutellum black, subshining, bearing two long yellowish 
apical bristles and several shorter ones. Abdomen black, shining, its 
long pile yellowish white; in the female not tapering to a point behind, 
its apex rounded. Coxe and femora black, apices of front and middle 
femora yellow; front and middle tibiwe yellow, the hind ones black; 
tarsi yellow, under side of the first two joints of hind tarsi beset with 
small black points, sides of hind metatarsi destitute of long black 
spines. Knob of halteres yellow. Wings hyaline, the stigma grayish 
brown. 

Types.—Nos. 3241 and 3242, U.S.N.M.; length, 3 to 4 mm. Light 
males and nine females, one of which was received from Mrs. A. T. 
Slosson, to whom the species is respectfully dedicated. 

Locality.—New Hampshire. 


BEUHRYBUIS, nev; genus. 


Same as Hybos, with these exceptions: Eyes in both sexes contiguous 
on the face, proboscis much shorter than height of head, under side of 
hind tarsi destitute of short black spines, halteres black. Contains the 
species: Hybos subjectus, Walker, H. purpureus, Walker, and H. triplex, 
Walker. 
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Genus PLATYPALPUS, Macquart. 


An examination of the type of Oscinis crassifemoris, Fitch, now the 
property of the National Musenm, proves thatit belongs to Platypalpus. 
P. alexippus, Walker, is too imperfectly described to admit of giving 
it a place in the following table. 


ANALYTICAL KEY TO THE SPECIES OF PLATYPALPUS. 


A Mh orax: sw: holly sl aie kee ee ene eae ae ee ee > 
Thorax largely or wholly yellowish, femora and tibiz wholly yellow, third 

antennal yj oinih S Orb TO yenle eee lee a renee eee 2 

2. Without a black vitta.on) the thoraxs.-o-: s2-s-s eee oer eae ee eee 3 


With such a vitta; head, middle of scutellum and dorsum of abdomen black, 
apical spur of middle tibiz minute, first and second basal cells sub- 
equal, front femora scarcely thicker than the hind ones..-. mesogrammus. 

So beaids plac ks 1s Nee Be eee aa ee ree ae ete ine ete cra fare Sates 4 

Head and body and all the members except the eyes and antennal arista 

yellow, first basal cell shorter than the second, front femora twice as 


thick as the hind ones) 235255224252 25-2 ee eee ee eee ee tersus (p. 439). 

4, First basal cell shorter than the second, sixth vein obsolete at base, proboscis 
wholly black, front femora moderately thickened......---..-----.- latus. 

First basal cell as long as the second, sixth vein not obsolete at base, proboscis 
yellow basally, front femora not thickened.......-........-.- flavirostris. 
5: LHemora wholly yellow,-2 22: sa2-e casee 2 ee ao see ee ee ee eee 6 


Femora yellow, front and hind ones marked with a subapical black dot, front 
femora moderately thickened, third antennal joint short ovate, first 


and.second) basalicellsisubequalle.-- 22. cen -ae eats see eeee ee apicalis. 

Femora largely or wholly black, third antennal joint short ovate, first basal 
cell shorter than the second, front femora slightly thickened....--... 11 
6; Middleifemora;oreatly thiekened’s=.- sos... - oes epee aes eee ai 
Middle femora subequal to the others, legs slender, subequal in size..-- vicarius. 
fe Marsi yellow, apex ofeach) ombiblack S:--sencse5- taasee ee ae ae aoe eee 8 


Tarsi, except the first joint, wholly blackish, third antennal joint short 
lanceolate, front femora slightly thickened, first and second basal cells 
equal in length, sixth vein not obsolete at base.......--...-.-.-. lateralis. 

Tarsi of front legs of male wholly whitish, thickly white pilose; middle tarsi 
wholly black, the first joint ovate and on the side ciliate with short 
black pilesvanalxcell completez2=.\2 22222 eese ne ease eee discifer. 

8:.-Anal\celltopensbehind:555.).< 222.32 cea cee en ote PEER Oo tee eee eee a 

Anal cell complete, middle femora greatly thickened ...............-..----- 10 

9. Middle femora greatly thickened, spurs at tips of middle tibize large, front 
femora very thick, third antennal joint lanceolate, first and second 
basal*cells‘subequalin length s2ia22 see sa ee ete eee equalis. 

Middle femora moderately thickened, spurs at tips of front tibize medium, first 
two antennal joints yellow =222)22- sesso see ee eee crassifemoris, debilis. 

10. Wings brownish; antenne, except the tip, yellow (female).---.....---- discifer. 

Wings grayish hyaline, antenne wholly black, the third joint short ovate, 
front femora moderately thickened, first basal cell shorter than the 
Second {fees . ee kei a See ee ee trivialis. 

11. Pleura, except a small spot, wholly opaque, whitish pollinose, middle femora 
greatly thickened; inhabits the Atlantic States........----. pachycnemus. 

Pleura wholly shining, destitute of pollen, middle femora not thickened; 
inhabits Calhiformiassose5o22<. a cee eee eee eee incultus (p. 439). 
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PLATYPALPUS TERSUS, new species. 


Male and female.—Yellow in all its parts, only the eyes and arista 
black. Third antennal joint short oval, scarcely longer than broad. 
Front femora twice as thick as the hind ones, middle femora one-half 
thicker than the front ones. Wings hyaline, third and fourth veins 
parallel, second basal cell longer than the first, sixth vein obsolete on 
its basal fourth, anal cell therefore open behind except near its apex. 

Types.—Nos. 3243 and 3244, U.S.N.M.; length, 2 to 3 mm. Five 
males and eleven females in the Museum collection. 

Locality.—Georgia and North Carolina. 


PLATYPALPUS INCULTUS, new species. 


Male.—Head black, shining; antenne black, third joint short oval, 
searcely longer than broad, arista four times as long as the antennie; pro- 
boscis one-half as long as height of head, palpi black. Thorax shining 
black, its pile quite abundant, but short, depressed, yellowish; pleura 
shining black, not pollinose; scutellum black, bearing two long apical 
and two much shorter lateral bristles. Abdomen like the thorax. 
Front cox yellowish, less than one-half as long as their tibia, the 
others black; front and middle legs yellowish, upper and lower sides of 
the femora blackish brown; tarsi and hind legs, except bases of tibic, 
blackish brown; front femora slightly thicker than the others, middle 
femora searcely as thick as the hind ones; legs destitute of long bristles 
or pile. Knob of halteres yellowish. Wings hyaline, veins brownish, 
third vein reaching the costa slightly before the extreme apex of wing, 
second basal cell longer than the first a distance equaling three times 
the length of the cross vein at apex of the former cell; cross vein at 
apex of anal cell, and basal half of sixth vein, obliterated. 

Type.—No. 3245, U.S.N.M.; length, 2 mm, A single male collected 
in April. 

Locality.—Southern California. 


Genus TACHYDROMIA, Meigen. 


ANALYTICAL KEY TO THE SPECIES Or TACHYDROMIA. 


aoraxy holly black o- 2 <0 = --mee eect = se eee i 
Thorax yellowish; inhabits Jamaica, West Indies ...---.---------------- bacis. 
1. Wings destitute of brown cross Ty RIN Seve sale Se seal ae eat ato aeis|wisieininms= == 2 


Wings whitish, marked with two broad, brown cross bands; anal cross vein 
wanting, legs more or less yellowish, scutellum bearing four bristles 
schwarzii (p. 440). 
2. Wings gray, costal edge to third vein brown, anal cross vein wanting, front 
and middle femora striped with black, the hind ones largely black 
pusilla. 
Wings gray, veins bordered with brown; legs, antenn, and halteres yellow 
vittipennis. 
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Wings brown, the base, except a border to the fifth vein, white; anal cross 
vein present; legs wholly black, balteres whitish, inner sides of middle 


tibis not emarginate before the tips. .-..--..-..-:-..-----:----- clavipes. 
Wings hyaline, base white, a black spot at last third of the costal margin, 
Jegs and ‘antenn® -wholly: black - 222.2222 See eee aces: 


Wings brownish, the base white, anal cross vein eae middle femora yel- 
low, inner sides of middle tibize of male emarginate near the tips-... 3 


Wings wholly sray or browaileh coi 2 tee cre eee eee ae ere 4 
3) Bronb and hind femora marked) withublackee see ossese sees ae eee rapax. 
Bront and hind femora: wholly yellowish=ss2es- seeseee = eee rostrata. 
Ar Hemora andantenn ss -wihollysolaie kee se ae re ee eee ee 5 
Femora, or at least the front and middle ones, partly or wholly yellow, mid- 
dle femora wholly-*yello wee jaa ee See eae eee ee ae 6 
5. Tibi and knob of halteressyellow 22-62 -- = 22 e ete tec eee steers portecola. 
Tibite. «nd halteres: black: 2222752525 sso siteos seine Soe eee eerie winthemi. 
6» Hront femoraymbanice devil, blaclcrs =a ee ee 8 er 7 
Front femora wholly yellow, legs yellow, the hind ones black, halteres and 
amibenm ss. whitish 2: Seas bose ole ne Cotta le Oe re ote ee postica. 
7. Tibiz yellow, the middle and hind ones partly black, halteres and antennz 
VoHOw: 3002020. a27 gee ete se Rens em a eta me ee ee ee eee similis. 
Tibiz wholly yellow, scutellum bispinose.----....--2 222-2. 2...222 2 Senestrata. 


TACHYDROMIA SCHWARZII, new species. 





Mate and female.—Head black, opaque gray pollinose, the cheeks shin- 
ing; antenne yellowish, the third joint short conical, the apical arista | 
bristle-like, four times as long as the antenne; palpi nearly as long as 
the proboscis and appressed to it, their front part densely covered with 
appressed silvery-white pile in the male. Thorax, pleura, seutellum 
and abdomen shining black. Legs dark brown; bases of tibiz and of 
tarsi, and sometimes of the femora, yellowish. Knob of halteres 
whitish. Wings whitish, crossed by two broad, brown cross bands, the 
first extending from base of second vein to slightly beyond the posterior 
cross vein, the second extending from slightly beyond apex of fifth vein 
to a short distance beyond the tip of the second vein, leaving the base 
of the wing, a cross band just beyond the middle, and the tip of the 
wing, whitish; anal cross vein wanting, the other two of an equal length, 
the distance between them subequal to that between the small cross 
vein and base of the third vein, the second basal cell being much 
longer than the first; distance between tips of third and fourth veins 
equal to one-third of that between the second and third veins; mar- 
ginal cell about one-half as wide as the submarginal. 

Types.— Nos. 3246 and 3247, U.S.N.M.; male and female; length, 24 
mm. The Utah specimen was collected June 20, by Mr. E. A. Schwarz, 
after whom I take pleasure in naming this handsome species. 

Locality.—Northern California and Utah. 


at. 


DESCRIPTION OF A NEW SUBSPECIES OF THE GENUS 
PEUCEDRAMUS, COUES. 


By RoBERT RiIpeGway, 
Curator of the Department of Birds. 


THE specimens upon which this new subspecies is based have long 
been in the National Museum collection, having been presented by Mr. 
Osbert Salvin, who collected them in December, 1863, They, as well 
as others from the highlands of Guatemala, have always passed as 
Giraud’s species;! but having compared them with Giraud’s type, as 
well as with a considerable number of specimens of the same species 
from Arizona and Mexico, I find them to be quite different in the 
respects pointed out below, and therefore entitled to subspecific sepa- 
ration. 


PEUCEDRAMUS OLIVACEUS AURANTIACUS, new subspecies, 


Subspecifie characters.—Similar to P. olivaceus (Giraud), but much 
smaller, and with head, neck, and chest very much brighter orange- 
tawny; female with throat and chest bright yellow (intermediate 
between wax and chrome yellow), instead of very pale yellow; much 
obscured by grayish or brownish white. 

Male.—Wing, 2.85 inches; tail, 2 inches (in P. olivaceus: wing, 3 to 
3.08 inches; tail, 2.15 to 2.21 inches). 

_ Female.—Wing, 2.62 inches; tail, 1.82 inches (in P. olivaceus: wing, 
~ 2:88 to 2.90 inches; tail, 2.02 to 2.08 inches). 

Range.—Highlands of Guatemala. 

Type.—No. 30629, U.S.N.M.; male adult; Chilasco, Vera Paz, Guate- 
mala, January, 1862; Osbert Salvin. 


1 Sylvia olivacea, Giraud, ‘“‘Sixteen Species of Texas Birds,” p. 29, pl. vi, fig. 2, 1841. 


Proceedings of the United States National Museum, Vol. XVIII—No. 1074. 
441 





PRELIMINARY DIAGNOSES OF NEW MAMMALS FROM THE 
MEXICAN BORDER OF THE UNITED STATES.! 


By EpG@arR A. MEARNS, M. D. 


IN THE collection of mammals made in connection with the recent 
resurvey of the boundary line between Mexico and the United States, 
are several which appear to be new to science. In view of the probable 
delay in issuing the complete report on these collections, it seems desira- 
ble that the new forms should be briefly described in advance. 


SPERMOPHILUS MEXICANUS PARVIDENS, new subspecies. 
RIO GRANDE SPERMOPHILE. 


Erxleben’s “ Sciurus mevicanus” was based on Fernandez’s description 
of his Tlamototli, and on Seba’s * Sciurus rarissimus, ex Nova Hispana, 
teniis albis.” No locality was assigned in the inadequate description 
of Erxleben, but Lichtenstein, about 1830, accurately described and 
figured the species, from a specimen collected by Herr F. Deppe, in 
July, 1826, in the neighborhood of Toluca, Mexico. We can therefore 
fix the type locality of Spermophilus mexicanus as Toluca, Mexico. 

Comparing six specimens of this species, from Kinney County, Texas, 
with an adult male—practically a topo-type of S. mexricanus—trom Tlal- 
pan, Mexico, lent me by Dr. C. Hart Merriam, who kindly furnished its 
measurements, taken in the flesh by the collector,’ the Texas specimens 
prove to be smaller, less yellowish and paler, with distinctive cranial 
and dental characters. 

Type.—No. 63073, U.S.N.M. (Coll. International Boundary Commis- 
sion). Adult male, from Fort Clark, Kinney County, Texas. Collected 
by Dr. Mearns, March 21, 1893. Original number, 2312. 

Description of type—Smaller than S. mexricanus; pattern similar; 
colors paler, with under parts white, not washed with yellowish brown; 
tail bushier , its hairs with two instead. of three black annul, and 21 ray- 








This 3 is ie second of a meeered series of papers giving preliminary Gece 
of the new mammals collected on the recent survey of the Mexican boundary. 

“Collected by E. W. Nelson, December 2. 1892. Length, 335 mm.; tail vertebra, 
148; hind foot, 50. 


Proceedings of the United States National Museum, Vol. XVIII—No. 1075. 
{| Advance sheets of this paper were published March 25, 1896. } 
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ish instead of yellowish tips; ground-color of dorsum yellowish broccoli 
brown, instead of tawny olive. Length, measured from nose to end of 
caudal vertebrie, 325 mm.; tail vertebrae, 130; hind foot, 44. The den- 
tition is relatively lighter than in mevxicanus (typica), the ratio of the 
length of the upper tooth-row to the basi-cranial axis being, in the two 
forms, as 5 to 6. The skull of mevricanus is relatively high and narrow, 
with less spreading postorbital processes. The cranial measurements 
of the two specimens compared are as follows: Total length, 48-43 mm. 
(according to Hensel, 38-34.8); zygomatic breadth, 27-25; length of 
upper tooth-row, 10.5-8; height of skull, 15-13; across postorbitals, 
18-17.5; between orbits, 10.2-8.2; basi-cranial axis (combined lengths 
of the basi-occipital and basi-sphenoid bones), 14.5-13.3, 


SPERMOPHILUS HARRISI SAXICOLUS, new subspecies. 
ROCK SPERMOPHILE. 


Type.—No. 59869, U.S.N.M. (Coll. International Boundary Commis- 
sion). Adult female, from Tinajas Altas, Gila Mountains, Yuma County, 
Arizona. Collected by Dr. E. A. Mearns and IF. X. Holzner, February 
17, 1894. Original number, 2983. Contained six large foetuses. 

Description of type-—Similar to S. harrisi, but much paler, with a 
longer tail. Length, 245 mm.; tail vertebra, 93; ear from crown, 5; 
hind foot, 40. 

This is a long-tailed, pallid, desert race, inhabiting bare granite 
ranges of mountains, extending in a southeasterly direction from the 
Gila River, in southwestern Arizona (Yuma County), into western 
Sonora. 

Spermophilus harrist was described by Audubon and Bachman from 
a specimen from an unknown locality. It now becomes expedient to 
restrict the application of the name harrisi to the darker form, which 
was found on the Mexican boundary line, from the Santa Cruz Valley 
westward as far as the Sonoyta, where intergrades were taken at 
Quitovaquito. The tail, in seven specimens of S. harrisi from Tueson, 
Arizona, measured in the flesh by Mr. P. L. Jouy, averaged 76 mm. in 
length. 

LEPUS MERRIAMI, new species, 
RIO GRANDE JACKRABBIT. 
Lepus texianus, AUDUBON and BacHMAN, N. Am. Quad., III, p. 156, pl. exxxiii, 
1853 (Texas). 
Lepus callotis, BAIRD, Mamm. N. Am., p. 590, 1857 (in part only); U.S. and Mex. 
Bound. Sury., pp. 45 and 46, 1859 (in part only).—ALLEN, N. Am. Rodentia, 
p. 350, 1877 (‘‘ Var. callotis,” in part). 

Type.—No., 2317 (Coll. International Boundary Commission). Adult 
female, from Fort Clark, Kinney County, Texas. Collected by Dr. 
Mearns, April 6, 1893. Similar to ZL. callotis, of Mexico, but with 
shorter ears, which are black instead of white at the tip; and the upper 
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surface of the body inclines to grayish fawn-color rather than ochra- 
ceous buff. 

This is the common “Jackrabbit” of the Rio Grande. It has been 
described by Audubon and Bachman, Baird, Allen, and other writers, 
under the preoccupied names of callotis and texianus, with which species 
it has been confounded. 


PEROMYSCUS CANUS, new species. 
TEXAS GRAY MOUSE. 


Type.—No. 24322, U.S.N.M. (Coll. International Boundary Commis- 
sion). Adult female, from Fort Clark, Kinney County, Texas. Col- 
lected by Dr. Mearns, January 13, 1893. Original number, 2208. 

Description of type-—Above, drab gray, with a dark vertebral area, 
where the pelage is more thickly lined with black. Feet and under 
parts pure white; tail bicolored, blackish above, white below; ears 
and tail well clothed with hair; soles of feet densely pilose posteriorly ; 
skull narrow, slender, and rectangular, with the brain-case low and 
elongated and the rostral portion long. Length, 175 imm.; tail vertebra, 
75; ear from crown, 11.5 (small); hind foot, 21. Teats, \-%. 

Remarks.—This mouse is quite similar in size and coloration to Pero- 
myscus mearnsii, Allen, from which it may be readily distinguished by 
its smaller, more hairy, ears, and its much shorter, more hairy, and 
sharply bicolored tail, as well as by its longer fur at all seasons. The 
skull of P. mearnsii is smaller, and has a more swollen brain-case, 
shorter and more depressed rostrum, and shorter pterygoid fossa. 
Perhaps the dentition is also a little heavier. Compared with P. 
leucopus, the skull is lower and more slender, with a corresponding 
shortening of the brain-case, pterygoid fossa, and rostrum. Peromyscus 
texanus, a very distinct species, occurs with P. canus in portions of its 
range. 


PEROMYSCUS TORNILLO, new species. 
TORNILLO MOUSE. 


Type.—No. 22925, U.S.N.M. (Coll. International Boundary Commis- 
sion). Adult male, from the Rio Grande, about 6 miles above El Paso, 
Texas. Collected by Edgar A. Mearns and Frank X. Holzner, February 
18,1892. Original number, 1458. 

Description of type-—Upper parts light broccoli brown; ears and 
upper side of tail hair brown; feet and under parts pure white; body 
stout; ears and tail well haired, the latter sharply bicolored; soles 
densely pilose posteriorly. Length, 192 mm.; tail vertebrae, 90; ear 
above crown, 12; hind foot, 23. 

The skull of this mouse is at once distinguished from all other Texan 
mice of this genus by its larger size. The animal bears superficial 
resemblance to the P. arizone, recently described by Dr. J. A. Allen, 
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from Fairbank, on the San Pedro River, Arizona. Externally it is dis- 


tinguished from that species by its paler coloration, slightly smaller ears, — | 


and stouter body. The largest skulls of P. arizone equal the average 
size of P. tornillo, but the shape differs considerably therefrom. In 
both, the rostral portion is long and high, this character sufficing to 
distinguish these species from sonoriensis and the other subspecies of 
Peromyscus tevanus. The skull of P. tornillo is low and squarish, its 
zygomatic arches standing strongly out in front, as sharp elbows at 
right angles to the cranial axis. 


PEROMYSCUS TEXANUS MEDIUS, new subspecies.! 
SAN DIEGO PLAINS-MOUSE. 


Between the ranges of the subspecies gambelii and thurberi, both 
dark-colored races of Peromyscus teranus, there is a narrow strip of 
southern and Lower California, bordering the Pacific Ocean for several 
hundred miles and extending east to the Coast Range of mountains, 
occupied by the present race, which differs from either of those above 
mentioned in being paler, with more drab and clay-colored tints. It is 
smnaller than P. t. gambelii, with much larger ears, and a shorter tail. 
Its paler, more ochraceous coloration at once distinguishes it from P. t. 
thurberi, with which it agrees in size. From P. t. deserticola, of the 
interior deserts, it differs in being less robust, and in having somewhat 
larger ears, and much darker colors. 

Type.—No. 61059, U.S.N.M. (Coll. International Boundary Commis- 
sion). Adult male from Nachoguero Valley, Lower California. Collected 
by Dr. Mearns, June 4, 1894, Original number, 3623. 

Description of type.—Above wood brown, shading to russet on cheeks 
and sides, thickly mixed with black, giving a dusky dorsal area; ears 
clove brown, densely clothed, with faint hoary edging; top of head 
wood brown, paler than back; feet and under parts pure white; tail 
black above, white on sides and below. Length, 160 mm.; tail verte- 
bra, 70; ear from crown, 17; hind foot, 21. 


PEROMYSCUS TEXANUS CLEMENTIS, new subspecies. 
SAN CLEMENTE MOUSE. 


Forms of Peromyscus texanus have been collected on the Coronados 
Islands, and on Santa Rosa, Santa Catalina, and San Clemente, of the 
Santa Barbara group. Of these I have only examined those from 





For the species of mouse to which this subspecies and the next belong, the earliest 
name available is Hesperomys texanus, Woodhouse. Two of Dr. Woodhouse’s speci- 
mens are still in the U.S. National Museum. One of these, the type, is alcoholic, 
and the other a skin. From these I have removed the skulls for examination. 
Baird’s Hesperomys texanus is composite, four species of Peromyscus and an Onychomys 
having been ineluded in his ‘‘ list of specimens,” as proven by specimens still extant. 
1 have seen no evidence of intergradation between P, leucopus and the forms of P. 
texanus. 
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Santa Rosa (2 specimens) and San Clemente Island (38 specimens, 
collected by myself and Mr. A. W. Anthony). The skins from Santa 
Rosa Island are referred to the mainland form (P. t. medius), though 
approaching P. t. clementis. This island race is mucb blacker than 
P. t. medius, with a stronger, more reddish coloration, except on the 
head, which is drab. 

Type.—No. 61117, U.S.N.M. (Coll. International Boundary Commis. 
sion). Adult male, from San Clemente Island, California. Collected 
by Dr. Mearns, August 27, 1894. Original number, 3819. 

Description of type—Above drab anteriorly, strongly tinged with 
burnt umber posteriorly; top of head, drab gray; ears black, with faint 
hoary edging; feet and under surface, white; tail sharply bicolored. 
Length, 177 mm.; tail vertebra, 77; ear, 17; hind foot, 21. 








CHARACTERS OF A NEW AMERICAN FAMILY OF 
PASSERINE BIRDS. 


By RoBERT RIDGWAY, 


Curator of the Department of Birds. 


In “The Auk”,' Mr. F. A. Lucas, curator of the department of com- 
parative anatomy in the National Museum, has called attention to the 
notable characters presented in the skull of the genus Procnias, Lliger, 
at the same time remarking that my proposed establishment of a new 
family for its reception “is certainly warranted by the cranial charac- 
ters of the genus.” Although I had already drawn up a diagnosis of 
the external characters of the family, circumstances have until now pre- 
vented its publication. The diagnosis is herewith presented, the osteo- 
logical and pterylographical characters being given in a separate paper 
by Mr. Lucas.’ 


Family PROCNIATID. 


SWALLOW-TANAGERS. 


Procniatine [Tanagride] ScLATER, Cat. Am. Birds, p. 54, 1862. (Subfamily.) 


External characters.—Bill triangular, depressed, extremely broad at 
base but compressed at tip, the lateral outline changing from convex 
basally to concave terminally; gape very long, extending to beneath 
anterior angle of eye; gonys less than half as long as commissure and 
much less than breadth of bill at base; culmen sharply ridged, strongly 
recurved terminally; tip of maxilla slightly notched; nostrils exposed, 
very small, circular, surrounded by a slightly raised rim. Tarsi short 
(about as long as commissure, shorter than middle toe with claw), scutel- 
late anteriorly, caligate posteriorly, the hinder margin contracted into 
a Sharp edge; lateral claws not reaching base of middle claw; hind claw 
“much stouter than middle claw. Wings long (more than five times as 


‘April, 1895, p. 186. 
2Mr. Lucas’ paper (Proc. U.S. Nat. Mus., XVIII, 1895, p. 451) follows immediately 
after the present one. 
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a : aes 
long as tarsus); tip of longest primary exceeding that of ninth by — 


a little more than length of tarsus and half of middle toe; second 
and third quills longest, first and fourth but little shorter. Tail more © 
than half as long as wing, nearly even or very slightly emarginated. 
Plumage blended, glossy; remiges and rectrices very firm, almost rigid. — 
Color mainly blue (greenish in female), the sides and flanks barred with — 
black. Nest in holes; eggs pure white. 

Range.—Neotropical region (Brazilian and Amazonian provinces, and 
northeastern portion of Colombian province). 








CATALOGUE OF A COLLECTION OF BIRDS MADE BY 
DOCTOR W. L. ABBOTT IN KASHMIR, BALTISTAN AND 
LADAK, WITH NOTES ON SOME OF THE SPECIES, AND 
A DESCRIPTION OF A NEW SPECIES OF CYANECULA. 


By CHARLES W. RICHMOND, 
Assistant Curator of the Department of Birds. 


For several years past, the United States National Museum has been 
the recipient of valuable collections in various branches of natural 
history and ethnology, gathered by the patriotic American naturalist and 
explorer, Doctor W. L. Abbott, of Philadelphia, during his travels in 
various parts of the Old World. Mount Kilimanjaro and the lowlands 
of Taveta, East Africa, were the scenes of his first investigations, where 
for two years he was actively at work, and whence he sent to the 
Museum over a thousand bird skins and a large quantity of other ma- 
terial. He subsequently visited the Seychelles Archipelago in the early 
part of 1890, and other islands to the westward of that group during 
the latter half of 1892, pausing a short time in Madagascar on his way, 
and sending collections from time to time to the National Museum, as 
had been his custom. The collection of birds formed in the Seychelles 
and other islands in that vicinity has been studied by Mr. Ridgway, 
who has described some new species contained therein.! A more 
exhaustive account of the birds of this group by the same author is 
now in course of preparation and will doubtless soon be completed. 
The birds’ eggs have been reported on by Major Bendire. Various 
obstacles have heretofore prevented a study of the birds of the African 
collections, but it is now thought probable that a thorough examina- 
tion of these may be effected in the near future. Mr. True has already 


given a detailed account of the mammals. 


Upon concluding his explorations in the Seychelles, Dr. Abbott visited 
Kashmir and Ladak, in northern India, and spent parts of the years 


- 1891-1894 in travel and in the accumulation of material illustrating the 


natural history and ethnology of that region. In July, 1893, a journey 
1Proc. U. S. Nat. Mus., XVI, No. 953, pp. 597-600, Aug. 16, 1893; XVII, No. 1008, 
pp. 371-373, Nov. 15, 1894. 
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occupying over a year was undertaken from Ladak into Eastern Tur- 
kestan, and north to the Thian-Shan Mountains. Returning in the 
spring of 1894, he passed several months in the Tagdumbash Pamir, 

Dr. Abbott has now returned to Madagascar, making his headquar- 
ters in a little-known part of that vast island, and his labors in this fas- 
cinating field will undoubtedly bring to light many interesting things. 

The collections sent from the region embraced in the present paper— 
Kashmir, Baltistan and Ladak—number 746 well-prepared specimens, 
referable to 188 species, of which one, a Cyanecula, is apparently new. 
A number of the species are rare and of unusual interest, and the speci- 
mens, with a few unimportant exceptions, are accompanied with accurate 
data and notes on the colors of fading parts, measurements, ete. In 
view of this, it has been deemed worth while to present a complete cata- 
logue of the collection, including the collector’s notes on the labels of 
the specimens. 

The localities visited by Dr. Abbott are in many instances those 
already well known through the work of Drs. Stoliczka, Scully, Major 
Biddulph, and others famous in Indian ornithology. <A brief itinerary, 
as collated from the data accompanying his collection of birds, is here 
inserted. 

The Vale of Kashmir was visited in the latter part of June, 1891, 
and the succeeding four months were passed there and in the immedi- 
ate vicinity, with short excursions to the Lolab Valley, Nowboog Val- 
ley, the Pir Panjal range, Mount Montir, Srinagar, and Woolar Lake. 
In the early part of November the Sind Valley and Sonamarg were 
visited, and shortly after, Dras and the Dras Valley, where, after a short 
sojourn, Dr. Abbott proceeded to the Indus Valley in Baltistan, which 
was followed to Skardu, and the Shigar and Braldu valleys, at which 
latter place the whole month of December was spent. In January, 
1892, Shigar Valley and Skardu, and Rondu in the Indus Valley, were 
revisited, and considerable time in February and March was passed at 
Haramosh. Rondu, Skardu, Gol, Khartaksho and Tarkuti, in the 
Indus Valley, were also visited in March, and Dras Valley and Sona- 
mare were revisited. Most of April was spent in the Vale of Kashmir, 
particularly at its western end, and collections were made in the Kaj 
Nag Mountains, Srinagar, Sopor, Woolar Lake, and Gunderbal. A 
large part of May and a few days of June were passed in the Vale of 
Kashmir and in the Nowboog Valley. The remainder of 1892 was 
passed among the islands northwest of Madagascar. In 1893 most of 
April, May and June were spent in or near the Vale of Kashmir, the 
Krishnagunga Valley and Mountains being visited; the latter half of 
June was spent at Sonamarg, Zogi-bul Pass, Dras, Kargil, Pashgam, 
Kharbu and Namika-la Pass, in Kashmir; and Khardong, Fotu-la Pass, 
Lamayuru, and Indus Valley,in Ladak. The first week of July was 
passed in Leh, when a short trip to Suget, Eastern Turkestan, was 
made, followed shortly by a return to Khardong. A few days were 
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claws black; irides light brown; weight, 14 Ibs.” 
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spent in the Nubra Valley, journeying toward Sasser Pass, where a 
short pause was made. Another expedition to Eastern Turkestan here 
followed, lasting over a year, and the region under consideration was 
not again visited until September, 1894, when Dr. Abbott stopped a 
short while at Khardong on his way to the coast. 

Many of the species contained in the Kashmir collections had been 
provisionally named by Mr. F. L. J. Boettcher,! upon receipt of the sue- 
cessive installments, and little has remained for me to do in such cases 
but to verify those identifications. Mr. W. EK. Brooks has, at my request, 
been kind enough to examine a series of willow warblers and two or 
three other species, and verify or correct my identifications of the 
same, for which my thanks are due him.’ 

In the matter of classification, I have used, for the sake of conven- 
ience and to facilitate comparison, the sequence of families and species 
employed by Dr. Sharpe,’ but, as will be observed, I have endeavored 
to adhere closely to the American Ornithologists Union’s regulations 
regarding nomenclature, and have adopted several of Dr. Stejneger’s 
“inconvenient discoveries.” 


Family VULTURID A. 
1. GYPS HIMALAYENSIS, Hume. 


Male, immature, Braldu Valley, Baltistan, December 25,1891. ‘Bill 
greenish; irides light brown; length, 47 inches; extent, 108 inches; 
weight, 22 lbs.” ; 

Family FALCONIDA. 
: 2. ACCIPITER NISUS (Linnzus). 


Female, adult, western Kashmir, July 3, 1891; 7,000 feet. 

Male, immature, Lolab Valley, Kashmir, July 12, 1891. 

Male, adult, Vale of Kashmir, August 13, 1891. 

Male, immature, Shigar Valley, Baltistan, January 4, 1892; 8,000 feet. 
Bill leaden, black at tip; cere greenish yellow; feet orange, claws 
black; irides lemon yellow; length, 123 inches.” 

Female, adult, Woota Valley, Kashmir, April 25, 1892. 

Male, adult, Naj Marg, Kashmir, May 16, 1893. 


3. BUTEO PLUMIPES, Hodgson. 


Male, adult, central Kashmir, September 22, 1891; 11,000 feet. ‘Bill 
black, becoming light leaden at base; cere yellowish green; feet green- 


ish yellow, claws black; irides dirty white; length, 202 inches.” 


Male, adult, central Kashmir, September 24, 1891; 11,000 feet.‘ Bill 
black, becoming horn blue at base; edge of gape orange; feet yellow, 





Mr. Boettcher was temporarily employed in the Department of Birds at the time. 
?His notes, followed hy the initials ‘* W. F. B.”, will be found under those species. 
8Scientific Results of the Second Yarkand Mission: Aves. 
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The two specimens are not in the same plumage, the last being much 
darker above and below, with nearly uniform chocolate-brown thighs, 
and ferruginous breast. 


4, BUTEO FEROX (Gmelin). 


Female, adult, central Kashmir, July 31,1891; 13,000 feet. ‘“ Bill dark 
horn; feet and cere yellow; irides pale yellowish white; length, 233; 
extent, 57 inches; weight, 24 lbs.” 

Female, adult, Sind Valley, Kashmir, November 6, 1891; 6,000 feet. 
‘“Cere green; feet orange yellow; irides brownish gray; length, 234 
inches; weight, 24 lbs.” 

The latter specimen is in the dark “ aquilinus” plumage, but the 
under parts are nearly uniform, without whitish markings on the breast 
or neck. 

5. GYPAETUS BARBATUS (Linnezus). 

Female, adult, central Kashmir, October 2, 1891; 11,000 feet. ‘Upper 
mandible pale horn color, becoming black at tip; lower mandible 
leaden; irides straw color; toes dull leaden above; claws dark horn; 
length, 45 inches; extent, 109 inches; weight, 133 lbs.” 

Female, adult,.Braldu Valley, Baltistan, December 28, 1891. ‘Feet. 
dull leaden; claws black; irides brownish gray; bill leaden; sclerotics 
orange red; length, 46 inches; extent, 106 inches; weight, 12 lbs.” 


6. HALIZZETUS LEUCORYPHUS (Pallas). 


Female, immature, Vale of Kashmir, Woolar Lake, September 6, 1891. 
‘Feet dirty white; claws black; bill black; irides light brown; lower 
mandible bluish white at base; cere dark leaden blue; length, 31 inches; 
extent, 784 inches; weight, 5 Ibs. Abundant about this lake.” 


7. MILVUS MELANOTIS, Temminck and Schlegel. 


Female, immature, Vale of Kashmir, August 9, 1891. ‘Length, 233 
inches.” 

Female, immature, Vale of Kashmir, August 22, 1891; 6,000 feet. 
‘Bill black; base of lower mandible bluish white; cere greenish yel- 
low; feet greenish white; claws black; irides dark brown; length, 254 
inches.” } 

Female, adult, central Kashmir, September 29, 1891; 11,000 feet. 
‘Bill black, lower mandible greenish yellow at base; gape greenish 
yellow; feet pale greenish yellow, claws black; cere greenish yellow; 
irides light brown; length, 243 inches.” 

Female, immature, Vale of Kashmir, October 27, 1891; 5,000 feet. 
“Length, 232 inches.” 


8. FALCO SUBBUTEO, Linneus. 


Female, immature, central Kashmir, September 22,1891; 11,000 feet. | 
‘Bill bluish white at base, becoming black at tip; feet and orbital skin 
yellow; claws black; length, 123 inches.” 


- 
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Female, immature, central Kashmir, September, 1891; 10,000 feet. 
“Upper mandible dark horn blue; base of lower mandible bluish white; 
feet yellow; cere green; irides dark brown.” 

Male, adult, Krishnagunga Valley, Kashmir, April 23, 1893; 6,500 
feet. ‘Bill horn blue, black at tip; cere yellow; orbital skin yellow; 
irides dark brown; feet yellow, claws black; length, 134 inches.” 

Female, adult, Krishnagunga Valley, Kashmir, April 23, 1893; 6,500 
feet. “Bill horn blue, tip black; cere and orbital skin yellow; feet 
yellow, claws black; length, 14 inches; irides dark brown.” 

Male, adult, Lolab Valley, Kashmir, May 12, 1893; 6,000 feet. ‘‘ Bill 

- horn blue, black at tip, yellowish at base; feet yellow, claws black; 
cere and orbital skin greenish yellow; irides brown; length, 123 inches.” 


9. FALCO TINNUNCULUS, Linnezus, 


Female, adult, central Kashmir, July 31, 1891; 13,000 feet. “Bill 
nearly white, becoming dark horn blue at tip; cere greenish yellow; 
legs orange.” 

Female, adult, central Kashmir, September 17, 1891; 11,000 feet. 
“Bill bluish white at base, becoming black at tip; feet orange yellow; 
length, 13 inches.” 

Female, adult, central Kashmir, September 22, 1891; 11,000 feet. 
* Bill light leaden blue at base, becoming black at tip; cere yellowish 
green; feet orange yellow; length, 144 inches. Extremely fat.” 

Female, adult, central Kashmir, September 22, 1891; 11,000 feet. 
“Length, 14 inches.” 

Female, adult, central Kashmir, September 26, 1891; 11,000 feet. 
‘Length, 13¢ inches.” 

Female, adult, Vale of Kashmir, April 12, 1892; 5,200 feet. ‘Bill 
horn blue, blackening at tip; lower mandible yellowish at base; feet 
orange yellow, claws black; cere orange; irides dark brown; length, 
134 inches.” 

Male, adult, Kaj Nag Mountains, Kashmir, April 23, 1892; 8,000 feet. 
“Bill horn blue, black at tip; cere orange yellow; feet orange yellow; 
claws black; irides dark brown; length, 134 inches.” 

Female, adult, Leh, Ladak, July 2,1893; 11,500 feet, ‘ Bill horn yel- 
low, black at tip; cere yellow; irides dark brown; feet dirty orange, 
claws black; length, 15? inches.” 


Family BUBONID 2. 
10. BUBO BUBO TURCOMANUS (Eversmann). 


Adult, Vale of Kashmir, winter, 1891-92. 

Female, adult, Khardong, Ladak, September 1, 1894; 12,000 feet. 
“Length, 27 inches.” 

This form has been recorded from northern India on several occasions, 
and I have little hesitancy in referring the above-mentioned specimens 
to it. They show the characters advanced for B. b. turcomanus very 


; 
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clearly, and on this account I do not consider them to represent the 
pale form of the Eagle Owl described by Hume as B. hemachalana, which 
he avers is “‘of precisely the same type of coloration” as the Eagle Owl 
of Europe, but “very much paler.” In B. b. turcomanus the pattern of 
coloration of the tail and wings particularly departs considerably from 
that of the typical Eagle Owl, but I do not consider the present bird 
to be specifically distinct from it, as advanced by some. 


11. ASIO ACCIPITRINUS (Pallas). 


Male, adult, Shigar Valley, Baltistan, January 11, 1892; 8,000 feet. — 
‘Bill, black, except extreme tip, which is white; claws black; irides 
golden yellow; length, 13} inches.” : 


12. SYRNIUM ALUCO BIDDULPHI (Scully). 


Female, adult, central Kashmir, September 30, 1891; 11,000 feet. 
“Teneth, 184+ inches.” Wing, 12.60 inches; tail, 8.20. 

Female, adult, central Kashmir, October 10, 1891; 9,000 feet. 
“ Length, 172 inches.” Wing, 12.37 inches; tail, 8.60. 

Female, adult, Nowboog Valley, eastern Kashmir, May 31, 1892; — 
7,000 feet. ‘Bill pale greenish; claws fleshy, black at tip; soles yel- 
lowish; irides brown.” Wing, 12.82 inches; tail, 9.12. 

If S.a. biddulphi is distinet from Syrnium aluco nivicolum, our speci- 
mens should be referred as above, but I am at present unable to satis- 
factorily determine its status, having at hand no specimens of 8. a. nivi- 
colum for comparison. 





13. CARINE NOCTUA BACTRIANA (Hutton). 


Male, immature, Shyok River, below Sasser Pass, Ladak, July 22, 
1893; 14,000 feet. “ Bill yellowish green; cere wax brown; length, 94 
inches.” 

Female, immature, Shyok River, below Sasser Pass, Ladak, July 22, 
1893; 14,000 feet. ‘Bill yellowish green; cere wax brown; irides yel- 
low; claws horn black; soles of feet yellow; length, 94 inches.” 


Family CORVID®E. 
14. CORVUS FRUGILEGUS, Linnezus. 

Adult, Vale of Kashmir, winter of 1891-92. 

15. CORVUS CORAX, Linnezus. 

Male, adult, Shigar Valley, Baltistan, November 22,1891; 8,000 feet. 
“Length, 264 inches.” Wing, 17.80 inches; tail, 10.40; tarsus, 2.75; 
culmen, 2.80. 

Female, adult, Shigar Valley, Baltistan, November 22, 1891; 8,000 feet. 
“Length, 24 inches.” Wing, 16.15 inches; tail, 10.25; tarsus, 2.60; | 
culmen, 2.57. 
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Male, immature, Lamayuru, Ladak, June 27,1893; 11,500 feet. “Bill 
and feet black; irides blackish brown; length, 27 inches. Common and 
very tame about the village, acting as scavengers.” Wing, 17.80 inches; 
tail, 11.00; tarsus, 2.75; culmen, 2.87. 


16. CORVUS MONEDULA COLLARIS (Drummond). 


Male, adult, Kangam, Sind Valley, Kashmir, April 1, 1892; 6,000 feet. 
“Bill and feet black; irides white; length, 14¢ inches.” 

Adult, Kangam, Sind Valley, Kashmir, April 1, 1892; 6,000 feet. 
“Bill and feet black; irides white; length, 14¢ inches.” 

Female, inimature, Vale of Kashmir, August 8, 1891. 

Male, immature, Vale of Kashmir, Angust 9, 1891. 

Male, immature, Vale of Kashmir, August 9, 1891. ‘Irides brown- 
ish gray.” 

17. CORVUS SHARPII, Oates. 

Male, adult, Skardu, Baltistan, November 20,1891; 7,000 feet. ‘Bill 

black; feet shining black; length, 183 inches.” 


18. CORVUS SPLENDENS, Vieillot. 


Male, adult, Srinagar, Kashmir, April 3, 1892. ‘Bill and feet black; 
irides dark brown; length, 17 inches.” 
Female, adult, Srinagar, Kashmir, April 4, 1892. 


19. CORVUS CORONE, Linnzus. 


Male, adult, braldu Valley, Baltistan, December 25, 1891; 10,000 
feet. ‘“ Length, 212 inches.” 

Male, adult, Shigar Valley, Baltistan, January 4, 1892; 8,000 feet. 
*‘ Bill and feet black; irides dark brown; length, 194 inches.” 


20. CORVUS MACRORHYNCHUS LEVAILLANTII (Lesson). 


Female, adult, western Kashmir, July 2, 1891; 7,000 feet. 

Male, adult, western Kashmir, July 8, 1891; 8,000 feet. 

Male, adult, central Kashmir, August 2, 1891; 12,000 feet. ‘Length, 
214 inches.” 

Male, immature, north slope of Pir Panjal range, Kashmir, August 
22, 1891; 7,000 feet. ‘‘ Length, 204 inches.” 

Male, adult, Indus Valley, Kashmir. November 15, 1891; 9,000 feet. 
“ Length, 21 inches.” 

Male, adult, Shigar Valley, Baltistan, November 23, 1891. 

Female, adult, Shigar Valley, Baltistan, November 23, 1891; 8,000 
feet. 

Male, adult, Shigar Valley, Baltistan, January 14, 1892; 8,000 feet. 
“ Bill and feet black; irides dark brown; length, 21? inches.” 
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Male, adult, Shigar Valley, Baltistan, January 14, 1892; 8,000 feet. — 
“‘ Bill and fcet black; irides dark brown; length, 19 inches.” 

Male, adult, Haramosh, Baltistan, February 26, 1892; 7,000 feet. 
‘‘ Bill and feet black; irides dark brown; length, 21 inches.” 

This series represents only one form, apparently the one designated 
above. The birds are positively not C. corone, of which two specimens 
were sent, nor can they, owing to their large size, be C. culminatus. 





Measurements of Corvus macrorhynchus levaillantii (Lesson). 
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= Sex. Locality. Date. | Wing.) Tail. | Tarsus. Gamer 
No. > | | 
| | 
| Inches. Inches.| Inches. | Inches. 
125680 | Femalead.| Western Kashmir........- July 2 13.12 8. 50 2.10 | 2. 20 
125681 | Male ad...|.-..- On eee resettle er July 8) 13.60) 9.30 Dione 2hae 
125679 | Male ad...) Central Kashmir.--.-.--.- Aug, 2] 13.90} 9.75 2.19 | 2.35 
125678 | Male im...) Pir Panjalrange, Kashmir.| Ang. 22 | 12.62| 8.10 2:30. |" 2530 
126864 | Male ad...| Indus Valley, Kashmir ...| Nov. 15 | 13.00 | 9.00 2.25 | 2.15 
126860 | Male ad...| Shigar Valley, Baltistan ..| Nov. 23} 138.50| 9.10 2.7 2. 30 
126861 | Femalead.|..--- GONa-e5- cn aatene Soo 2200) ae} 1800 | 29520 2.10} 2.11 
126865 | Male ad. ..|.--.- OO neater ene Jan. 14 13.85 9.10 2.31 2.39 
126863 | Femalead.|}.--.- One se eee eee eee Oneal eee tO en SOD 2.08 | 2.08 
126862 | Male ad...| Haramosh, Baltistan...... Feb. 26 | 13.30! 9.00 | 218) 2.31 
Eee Se eee = | 
| Averagel ugk esc eeeae: | 13.26 | 8.96 | 2.20 2.25 
| | 





21. PICA PICA (Linnzus). 


Male, adult, Dras, Kashmir, November 10, 1891; 10,000 feet. “‘ Length, 
202 inches. Not observed in Kashmir proper, but noticed as soon as we 
crossed to Ladak side of Zogi-bul Pass.” 

Adult, Indus Valley, Baltistan, November 18, 1891; 8,000 feet. +‘ Bill 
and feet black; irides dark brown; length, 182 inches. Common about 
all the villages, and very tame.” 

Female, adult, Braldu Valley, Baltistan, December 26, 1891; 9,000 
feet. “Length, 19 inches.” 

The Dras specimen is not at all typical, being, in fact, much nearer P. p. 
leuconotos than to the present form. The white on the primaries extends 
from within a half to a quarter of an inch of the tips of the feathers. 
The Indus Valley specimen is somewhat aberrant in having the three 
central pairs of rectrices conspicuously tipped with white! 


22. UROCISSA FLAVIROSTRIS CUCULLATA (Gould). { 


Male, adult, Lolab Valley, Kashmir, July 10, 1891. “Bill yellow; 
feet orange.” 

Male, adult, Vale of Kashmir (western part), April 13, 1892. “Bill 
yellow; feet orange red; length, 224 inches.” 

Judging from descriptions alone, and having in mind Dr. Sharpe’s 
comments on the bird, I believe this to be a good subspecies of 
U. flavirostris. The latter is said to be “very dark and gray in shade 
below”! in its typical state, while the form U. f. cucullata is described as 





1 Sharpe, Cat. Birds Brit. Mus., III, p. 73. 
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very pale, almost white, below. The case seems to be similar to one on 
our Mexican border, where the Green Jay, Yanthoura luxuosa, passes 
eradually into another form, XY. l. cyanocapilla, in Guatemala and Hon- 
duras. The under parts vary from green in the first case, to bright 
yellow in the last. 





23. NUCIFRAGA MULTIPUNCTATA, Gould. 


Male, adult, western Kashmir, July 5, 1891; 9,000 feet. 

Male, adult, western Kashmir, July 5, 1891; 9,000 feet. 

Female, adult, western Kashmir, July 7, 1891; 8,000 feet. 

Female, adult, Nowboog Valley, eastern Kashmir, August 16, 1891; 
7,000 feet. ‘‘ Length, 144 inches.” 

Male, adult, Nowboog Valley, eastern Kashmir, August 16, 1891; 
7,000 feet. 

Male, adult, Nowboog Valley, eastern Kashmir, August 16, 1891; 
7,000 feet. ‘ Bill and feet black; irides dark brown; length, 144 inches.” 

Male, adult, Pir Panjal range, Kashmir, August 50, 1891; 8,000 feet. 
“Length, 144 inches.” 

Female, adult, Sind Valley, Kashmir, November 8, 1891; 9,000 feet. 
‘Feeding on seeds from pine cones, when shot.” 


24. GRACULUS GRACULUS (Linnezus). 


Female, adult, Pir Panjal range, Kashmir, August 27, 1891; 12,000 
feet. ‘Bill and feet coral red; irides dark brown.” 

Female, adult, Sonamarg, Sind Valley, Kashmir, November 7, 1891; 
8,500 feet. ‘Bill and feet deep red. Numerous in this marg, feeding 
on the wheat stubble in company with Corvus macrorhynchus.” 

Female, adult, Braldu Valley, Baltistan, November 24, 1891; 8,500 
feet. ‘Bill and feet coral red; length, 164 inches.” 

Male, adult, Braldu Valley, Baltistan, December 25, 1891; 10,000 
feet. ‘Bill and feet dark red; length, 17 inches.” 


25. PYRRHOCORAX PYRRHOCORAX (Linnzus). 


Female, adult, Indus Valley, Kashmir, November 14, 1891; 9,000 
feet. ‘* Bill yellow; irides dark brown; feet bright red. Very common 
in these barren mountains, in some localities.” 

Female, adult, Braldu Valley, Baltistan, January 3, 1892; 9,000 feet. 
“ Bill yellow; feet bright red; irides dark brown; length, 154 inches.” 

Male, adult, Shigar, Baltistan, January 24, 1892; 8,000 feet. ‘ Bill 
yellow; feet red; irides dark brown; length, 153 inches.” 


Family ORIOLIDZE. 
26. ORIOLUS KUNDOO, Sykes. 


Male, adult, Vale of Kashmir, June 25, 1891. 
Female, immature, Vale of Kashmir, June 25, 1891. 
Immature, Vale of Kashmir, May, 1892. 
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Male, adult, Vale of Kashmir, May, 1892. 
Male, adult, Lolab Valley, Kashmir, May 13, 1893; 6,000 feet. 
“Length, 93 inches.” 


Family DICRURID®. 
27, DICRURUS ATER (Hermann). 


Male, adult, Vale of Kashmir, June 25, 1891. 

Female, adult, Vale of Kashmir, June 25, 1891. 

Male, immature, Lolab Valley, Kashmir, July 10, 1891. 

Female, adult, Vale of Kashmir, June1, 1893. ‘Bill and feet black; 
irides red; length, 11 inches.” 


Family STURNIDA. 
28. STURNUS HUMII, Brooks. 


Male, adult, Vale of Kashmir, June 25, 1891. 

Female, adult, Vale of Kashmir, June 28, 1891. 

Female, immature, Vale of Kashmir, August 8, 1891. 

Male, immature, three specimens, same locality and date as last. 

Male, adult, Gunderbal, Vale of Kashmir, April 2, 1892. ‘ Bill yel- 

. low, lower mandible gray at base; feet reddish brown; irides brown; 

length, 84 inches.” 

Male, adult, Lolab Valley, Kashmir, May 11, 1893; 6,000 feet. ‘Bill 
yellow, base dirty white; feet reddish brown; irides reddish brown; 
length, 84 inches.” 


29. ACRIDOTHERES TRISTIS (Linnzus). 


Female, adult, Vale of Kashmir, June 22, 1891. 

Female, immature, Vale of Kashmir, August 13, 1891. 

Male, adult, eastern Kashmir, August 14, 1891; 6,000 feet. ‘ Bill 
and feet yellow; lower mandible greenish; bare skin around eyes 
orange.” 


Family FRINGILLIDZ. 
30. PYCNORHAMPHUS ICTEROIDES (Vigors). 


Male, adult, Pir Panjal range, Kashmir, August 30, 1891; 8,000 
feet. ‘ Bill green; feet pale flesh color; irides dark brown; length, 94 
inches.” 

Male, immature, Pir Panjal range, Kashmir, August 30, 1891; 8,000 
feet. ‘ Bill green; feet brownish flesh color; irides dark brown; length, 
$3 inches.” 

Male, immature, central Kashmir, September 17, 1891; 10,000 feet. 

Female, adult, western Kashmir, July 7, 1891; 8,000 feet. ‘Bill 
light green; feet pale.” 

Female, immature, western Kashmir, September 11, 1891; 9,000 feet. 

The immature female differs from the adult chiefly in having a 
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brownish wash to the gray of the upper parts, middle pair of tail 
feathers, throat and breast, and in having the rump pale brownish 
buff like the abdomen. 


31. PYCNORHAMPHUS CARNEIPES (Hodgson), 


Female, adult, Braldu Valley, Baltistan, November 30, 1891; 11,000 

feet. ‘‘ Bill dark horn brown, blackening at tip; lower mandible pale 

at base; irides hair brown; length, 9} inches. Shot in one of the few 
and small jungles to be found in this desolate region.” 


32. CARDUELIS CARDUELIS CANICEPS (Vigors) 


_ Male, adult, four specimens, Vale of Kashmir, June, 1891, and May, 
913892. 
Female, immature, Vale of Kashmir, August 12, 1891. 


33. CALLACANTHIS BURTONI (Gould). 


Male, aduit, Pir Panjal range, Kashmir, August 29, 1891; 9,000 feet. 
“ Bill yellow; feet light brown; length, 7 inches.” 

Female, adult, Pir Panjal range, Kashmir, August 29, 1891; 9,000 
feet. ‘‘ Bill yellow; feet brownish flesh.” 

Male, adult, central Kashmir, September 13, 1891; 10,000 feet. “ Bill 
orange yellow; feet brownish flesh. Common in the pine woods at this 
elevation, going about in flocks of ten or a dozen. Feed mostly upon 
the ground. Note resembles that of our American Goldfinch.” 

Male, immature, central Kashmir, September 13, 1891; 10,000 feet. 

Female, adult, central Kashmir, September 13, 1891; 10,000 feet. 
* Bill horn yellow; feet dirty fiesh color.” 

The immature male in the collection differs from the adult of that 
‘sex in having no trace of crimson in the plumage, and otherwise as fol- 
lows: Top of head sepia, the feathers with concealed blackish bases, 
passing into wood brown on the nape and forehead; back brown 
(between raw umber and sepia), with a tinge of burnt umber on the 
‘Scapulars; rump and upper tail-coverts raw umber; entire under parts 
dark cinnamon, lighter on abdomen, and with a tinge of russet on the 
throat; a russet band over the eye; lower part of cheeks, malar stripe 
‘aud a line on each side of the throat dull blackish. Wing as in the 
adult, but white terminal spots on outer webs of tertials with a buffy 
edging; lesser wing-coverts brown; middle coverts with terminal buff 
‘Spots to the feathers; tail as in the adult, with buffy edgings to the 
three central pairs of feathers instead of white tips. 


34. ACANTHIS CANNABINA FRINGILLIROSTRIS (Bonaparte and 
Schlegel). 


_ Male, adult, Shigar, Baltistan, January 24, 1892; 8,000 feet. “* Upper 
mandible pale horn brown; lower mandible pale leaden, becoming yel- 
lowish at gouys; irides brown; feet dark brownish flesh color; length, 


6 inches.” 
et 


; 
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35. MONTIFRINGILLA ADAMSI, Moore. 


Male, adult, Fotu-la Pass, Ladak, June 27, 1893; 12,000 feet. ‘ Bill 
and feet black; length, 7} inches.” 

Male, adult, Fotu-la Pass, Ladak, June 27, 1893; 12,000 feet. ‘ Bill 
and feet black; irides pale brown; length, 63 inches.” 

Male, immature, Namika-la Pass, Kashmir, June 26, 1893; 11,000 
feet. ‘ Bill brownish yellow; feet dark fleshy brown; culmen dark! 
brown; length, 63 inches.” ; 


36. MONTIFRINGILLA SORDIDA (Stoliczka). 


Male, adult, central Kashmir, July 26, 1891; 11,000 feet. 

Female, adult, central Kashmir, July 28, 1891; 12,000 feet. ‘ Bill 
dark horn brown; feet dark brown; irides light brown.” 

Female, adult, central Kashmir, July 29, 1891; 12,000 feet. “ Upper. 
mandible and feet dull dark brown; base of lower mandible light, 
brown; irides ight brown.” 

Female, adult, central Kashmir, July 29, 1891; 12,000 feet. 

Female, adult, central Kashmir, July 29, 1891; 15,000 feet. 

Male, immature, Sind Valley, Kashmir, November 8, 1891; 9,000. 
feet. ‘‘In great flocks in the Zogi-bul Pass (11,300 feet), leading into 
Ladak.” 

Female, immature, Braldu Valley, Baltistan, December 29, 1891; 
9,000 feet. ‘* Upper mandible dark horn brown; lower mandible pale; 
irides clear brown; feet dark fleshy brown; length, 6 inches.” 

Male, adult, Haramosh, Baltistan, February 16, 1892; 5,500 feet. 
‘¢ Bill horn brown, pale at base; feet dark brown; irides orange brown; 
length, 64 inches.” 


| 
1 


37. LEUCOSTICTE BRANDTI, Bonaparte. 


Male, adult, Khardong, Ladak, June 14, 1893; 13,000 feet. ‘ Bill and 
feet black; irides brown; length, 74 inches.” 

Male, adult, Sasser Pass, Ladak, July 22, 1893; 16,000 feet. ‘Bill and 
feet black; irides brown; length, 7} inches.” 

Female, adult, Sasser Pass, Ladak, July 22, 1893; 16,000 feet. ‘‘ Bill 
and feet black; length, 6% inches.” 


38. BUCANETES MONGOLICUS (Swinhoe.) 


Male, adult, Shigar Valley, Baltistan, November 22, 1891; 7,500 feet. 
Female, adult, Shigar Valley, Baltistan, November 22, 1891; 8,000. 
feet. ‘‘ Length, 54 inches.” 


39. PASSER DOMESTICUS INDICUS (Jardine and Selby). 


Male, adult, Vale of Kashmir, August 9, 1891. Two specimens. 
Female, adult, Vale of Kashmir, August 9, 1891. 
Female, adult, Vale of Kashmir, August 12, 1891. 
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Male, adult, Vale of Kashmir, November 4, 1891; 5,000 feet. 

Female, adult, Shigar Valley, Baltistan, January 13, 1892; 8,000 feet. 
“Feet brownish flesh; length, 6 inches; bill horn brown, yellowish 
at base.” 

Male, adult, Shigar, Baltistan, January 19, 1892; 8,000 feet. “ Bill 
pale horn brown, becoming yellowish at gape; irides hair brown; 
length, 64 inches.” 

Male, adult, Shigar, Baltistan, January 19, 1892; 8,000 feet. “Length, 
6. inches.” 

Male, adult, Shigar, Baltistan, January 19, 1892; 8,000 feet. “Length, 
64 inches.” 

Female, adult, Shigar, Baltistan, January 19, 1892; 8,000 feet. 
“ Length, 6 inches.” 


40 PASSER CINNAMOMEUS (Gould). 


Male, adult, western Kashmir, July 7, 1891; 8,000 feet. 

Male, adult, western Kashmir, July 6, 1891; 8,000 feet. 

Male, adult, Baltal, Sind Valley, Kashmir, March 30, 1892; 9,000 feet. 
“Bill black; feet fleshy brown; irides brown; length, 53 inches.” 

Male, adult, Baltal, Kashmir, March 30, 1892; 9,000 feet. ‘Bill 
black; feet brownish black; irides brown; length, 53 inches.” 

Male, adult, Baltal, Kashmir, March 30, 1892; 9,000 feet. ‘Length, 
54 inches.” 

Male, adult, Bandipoor Nullah, Kashmir, July 14, 1891; 6,000 feet. 


41, METOPONIA PUSILLA (Pallas.) 


Female, adult, Dras Valley, Kashmir, November 12, 1891; 9,000 feet. 

Male, immature, Braldu Valley, Baltistan, November 24, 1891; 8,000 
feet. ‘Bill and feet black; lower mandible slightly paler at base.” 

Male, adult, Braldu Valley, Baltistan, December 2, 1891; 11,000 feet. 
“Bill black, except base of lower mandible, which is pale brown; feet 
black.” 

Male, adult, Braldu Valley, Baltistan, December 2, 1891; 11,000 feet. 
“Bill black, except base of lower mandible, where pale; feet black; 
length, 54 inches.” 

Male, immature, Braldu Valley, Baltistan, December 2, 1891; 11,000 
feet. ‘Bill dark horn, except base of lower mandible, which is pale; 
length, 4% inches.” 

Female, adult, Rondu, Baltistan, March 14, 1892; 6,500 feet. ‘+ Bill 
blackish horn; irides dark brown; feet black; length, 5 inches.” 

Male, adult, Rondu, Baltistan, March 14,1892; 6,500 feet.‘ Bill and 
feet black; length, 51 inches.” 

Male, adult, Rondu, Baltistan, March 14, 1892; 6,500 feet. ‘* Bill horn 
black; feet black; irides dark brown; length, 5 inches.” 

Female, immature, Rondu, Baltistan, March 14, 1892; 6,500 feet. 
“ Bill and feet black; length, 5 inches.” 
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42, CARPODACUS ERYTHRINUS (Pallas). 


Male, Krishnagunga Valley, Kashmir, May 7, 1893; 6,000 feet. ‘ Bill 
dark horn brown; feet dark fleshy brown.” 

Male, adult, Dras, Ae TUDE 23, 1893; 10,000 feet. ‘Bill yel 
lowish brown; feet dark brown. 

Male, adult, Namika-la Pass, Kashmir, June 26, 1895; itt 000 feetl 
‘“¢ Upper ae Cae k horn brown; lower encnate ier brown; feet 
dark fleshy brown.’ 

Male, adult, Zogi-bul Pass, <ashia, June 20, 1893; 11,000 feet. ‘+ Bill 
pale horn Ps ne feet fleshy brown.” 

Male, adult, junction of Shyok and Nubra rivers, Ladak, July 16, 
1893; 10,000 feet. ‘ Bill dark horn brown, yellowish beneath; feet 
fleshy brown.” 

Male, immature, Nubra Valley, Ladak, July 17, 1893; 10,000 feet. 

‘“ Bill dark horn brown, lower mandible paler; feet dark fleshy brown.” 

Female, adult, Shyok River, Ladak, July 15, 1893; 11,000 feet. ‘ Bill” 
horn brown; irides brown; feet reddish brown.” 


43, CARPODACUS SEVERTZOVI, Sharpe. 


Male, adult, Nubra Valley, Ladak, July 18, 1893; 11,000 feet. ‘Up- 
per mandible pale horn brown, lower mandible fleshy; irides brown. 
feet brownish black.” 


44. CARPODACUS THURA, Bonaparte and Schlegel. 


Male, immature, central Kashmir, July 23, 1891; 11,000 feet. 

I am not positive that this is typical C. thura; it agrees in a general 
way with descriptions of the female of that species, but differs enough 
to raise a doubt in my mind as to its proper place. Having no speci- 
mens of C. thura with which to compare it, and finding no description 
of the immature male, I am obliged to leave the matter unsettled. 
The specimen measures: Wing, 3.23 inches; tail, 2.82; tarsus, 0.89; cul- 
men, 0.50, 

45. PYRRHOSPIZA LONGIROSTRIS, Prievalsky.} 

Male, adult, Khardong Pass, Ladak, July 14, 1893; 16,000 feet.. } 
“Upper asta dark horn brown, lower comeee pale brownidll 
flesh; feet brownish black; irides brown; length, 74 inches.” Wing, | 
4.48 inches; tail, 3.28; tarsus, 0.99; culmen, 0.65. | 


46. PYRRHULA AURANTIACA, Gould. 


Male, adult, central Kashmir, July 22, 1891; 11,000 feet. 
Male, adult, Sonamarg, Kashmir, June 19, 1893; 9,000 feet. “Bill 
black; feet brown; length, 52 inches.” 


peat et a 





1 See a subsequent paper on Dr. cannecun Turkestan collection in the present vol 
une, 
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Male, adult, Sonamarg, Kashmir, June 19, 1893; 9,000 feet. “Bill 
black; feet brownish black; length, 523 inches.” 

Female, adult, Sonamarg, Kashmir, June 19, 1893; 9,000 feet. ‘Bill 
black; feet fleshy brown; irides dark brown; length, 52 inches.” 

Female, adult, Sonamarg, Kashmir, June 19, 1893; 0,000 feet.“ Bill 
black; feet brownish; length, 53 inches.” 


47. EMBERIZA FUCATA, Pallas. 


Male, adult, Nowboog Valley, Kashmir, August 15, 1891; 7,000 feet. 

Female, adult, Vale of Kashmir, north slope of Pir Panjal range, 
August 21, 1891; 7,000 feet. 

Female, young; same locality, date and altitude. 

Male, young, same locality, date, and altitude. 

Male, adult, Vale of Kashmir (western end), May 11,1893; 7,000 feet. 
“Upper mandible dark horn brown; lower mandible pale horn brown; 
feet pale fleshy brown; irides dark brown; length, 6 inches.” 


48. EMBERIZA CIA, Linnzus. 


Male, immature, Braldu Valley, Baltistan, December 29, 1891; 9,000 
feet. ‘Upper mandible dark horn brown, lower mandible leaden; legs 
pale fleshy; gape yellowish; irides dark brown; length, 7 inches.” 

Female, immature, Braldu Valley, Baltistan, December 29, 1891; 
9,000 feet. ‘Feet pale flesh; length, 64 inches.” 

Female, immature, Shigar Valley, Baltistan, January 13, 1892; 8,000 
feet. ‘Feet brownish flesh; length, 61 inches.” 

Female, immature, Skardu, Baltistan, January 27, 1892; 7,000 feet. 
“Feet flesh color, toes brownish; irides dark brown; length, 6? inches.” 

Male, adult, Haramosh, Baltistan, February 16, 1892; 5,000 feet. 
“Upper mandible blackish horn, lower mandibie leaden; feet pale 
fleshy brown; irides dark brown; length, 62 inches.” 

From the dates of the specimens collected by Dr. Abbott this species 
would appear to be a winter visitant only in this region, as will doubt- 
less prove to be the case. Allof the summer specimens in the collection 
are referable to the form HF. c. stracheyt. 


49. EMBERIZA CIA STRACHEYI (Moore). 


Male, adult, the Lolab, Kashmir, July 1, 1891. 

Female, adult, the Lolab, Kashmir, July 9, 1891. 

Male, adult, western Kashmir, July 2, 1891; 7,000 feet. 

Male, young, Bandipoor Nullah, Kashmir, July 14, 1891; 6,000 feet. 

Female, adult, Mount Montir, Kashmir, July 16, 1891; 10,000 feet. 

Male, adult, Vale of Kashmir, August 14, 1891. 

Male, young, Vale of Kashmir, August 14, 1891. 

Male, adult, Nowboog Valley, eastern Kashmir, August 15, 1891; 
7,000 feet. ‘SUpper mandible, and tip of lower, black; base of lower 
mandible pale blue; feet brownish flesh color.” 

Proc. N. M. 95 00 
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Young, eastern Kashmir, August 15, 1891; 7,000 feet. 

Male, adult, eastern Kashmir, August 18, 1891; 6,000 feet. 

Male, young, north side of Pir Panjal range, Kashmir, August 22, 
1891; 7,000 feet. 

Male, young, central Kashmir, September 20, 1891; 9,000 feet. 
~ Male, adult, Sind Valley, Kashmir, November 6, 1891; 6,000 feet. 
“ Length, 6 inches.” 


50. EMBERIZA STEWARTI, Blyth. 


Male, adult, Indus Valley, Kashmir, November 15, 1891; 9,000 feet. 

Male, adult, Vale of Kashmir, May 28, 1893. ‘ Upper mandible dark 
horn brown; lower mandible leaden; feet brownish flesh.” 

Male, adult, Vale of Kashmir, May 28,1893. “ Upper mandible dark 
horn brown; lower mandible leaden; feet brownish flesh; irides dark 
brown; length, 6 inches.” 


51. EMBERIZA LEUCOCEPHALA (Gmelin). 


Female, adult, Sind Valley, Kashmir, November 6, 1891; 6,000 feet. 
“Upper mandible brownish black; lower mandible leaden blue; feet 
brownish flesh color; length, 74 inches.” 

Female, immature, Sind Valley, Kashmir, November 6, 1891; 7,000 
feet. 

Female, adult, Sind Valley, Kashmir, November 7, 1891; 7,000 feet. 


Family ALAUDIDZ. 
52. OTOCORIS LONGIROSTRIS, Moore. 


Male, adult, central Kashmir, September 23, 1891; 11,000 feet. ‘Bill 
nearly black above; base of lower mandible bluish white; feet black, 
soles whitish; irides brown; length, 83 inches.” 

Male, adult, Namika-la Pass, Kashmir, June 26, 1893; 12,000 feet. 
‘¢ Bill horn black, base of lower mandible fleshy white; feet black, soles 
whitish; length, 84 inches.” 

Male, young, Khardong Pass, Ladak, July 13, 1893; 15,000 feet.‘ Bill 
dirty yellow, tip brown; feet pale brownish flesh color; irides brown; 
length, 7$ inches.” 


53. OTOCORIS PENICILLATA (Gould). 
Male, adult, Skardu, Baltistan, January 28, 1892; 7,000 feet. ‘Bill 
horn black, base of lower mandible yellow; feet black; length, 73 inches.” 
54. ALAUDA ARVENSIS CANTARELLA (Bonaparte). 


Male, adult, Skardu, Baltistan, November 21,1891; 7,000 feet. “* Upper 
mandible black along culmen, rest of bill whitish; irides brown; tarsi 
reddish brown; toes brownish, claws dark brown; length, 74 inches.” 
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Male, adult, Haramosh, Baltistan, February 16, 1892; 5,000 feet. 
‘6 Bill yellowish, black along culmen; irides pale brown; feet brownish 
flesh: length, 74 inches.” 


a. ALAUDA ARVENSIS INTERMEDIA (Swinhoe). 


Male, adult, Vale of Kashmir, June 27, 1891. 

Male, adult, Vale of Kashmir, August 12, 1891. 

Male, adult, Vale of Kashmir, October 27, 1891; 5,000 feet. 

Adult, Vale of Kashmir, winter of 1891-92. 

Male, adult, Mount Montir, central Kashmir, July 16, 1891; 10,000 
feet. Two specimens. 

Male, adult, central Kashmir, September 23, 1891; 11,000 feet. “* Upper 
mandible dark brown above, pale along commissure; lower mandible 
paler; feet pale brownish flesh color; length, 63 inches.” 

Male, adult, Leh, Ladak, July 3, 1893; 11,500 feet. “ Bill dark brown 
above, pale fleshy beneath; feet pale fleshy brown; length, 62 inches.” 

Two of the above specimens (those taken September 23 and October 
27), in fresh winter plumage, differ from the rest in possessing shorter 
and slenderer bills, but whether this is due to age, or represents a more 
northern form, I am unable to decide. 

This is the Alauda guttata or A. leiopus of authors. The name leiopus 
of Hodgson, being a nomen nudum, can not be used, and the same applies 
to the Alauda dulcivex of the same author. Alauda intermedia of Swin- 
hoe! is apparently the first available name for this bird, antedating the 
Alauda guttata of Brooks by about thirteen years. The name was 
originally applied to birds from Shanghai, but as near as I can ascer- 
tain, birds from Vladivostok are referable to the same form, and as we 
have specimens from the latter place, [ have used them for comparison 
with the Kashmir birds, with which they appear to be identical. 

In the event of the Kashmir birds proving distinct from those of the 
east of China, they should, of course, receive the name guttata of Brooks. 


56. CALANDRELLA TIBETANA, Brooks. 


Female, adult, Leh, Ladak, July 1, 1895; 11,000 feet. ‘‘ Upper man- 
dible dark horn brown; lower mandible dull yellow; irides brown; feet 
pale brown; length, 53 inches.” 

Male, adult, Leh, Ladak, July 3, 1893; 11,500 feet. ‘ Bill dark horn 
brown above, dirty yellow beneath; irides brown; feet pale fleshy 
brown, soles yellowish; length, 6 inches.” 

Male, adult, Leh, Ladak, July 3, 1893; 11,500 feet. ‘Bill dark horn 
brown above, dirty yellow beneath; feet pale fleshy brown, soles yellow- 
ish; length, 6 inches.” 


1 Proc. Zool. Soc. London, 1863, p. 89. 
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57. GALERIDA CRISTATA BOYSII (Blyth). 


Female, adult, Haramosh, Baltistan, February 16, 1892; 5,500 feet. 
‘Upper mandible horn brown; lower mandible dirty white; irides pale 
brown; feet flesh color; length, 63? inches.” Wing, 3.75 inches; tail, 
2.25; culmen, 0.63; tarsus, 0.95. 

The name given above appears to be the correct one for the crested 
lark of northern India. 


Family MOTACILLID. 


58. MOTACILLA PERSONATA, Gould. 


Adult, Vale of Kashmir, winter of 1891-92. 

Female, adult, Haramosh, Baltistan, March 9, 1892; 5,000 feet.“ Bill 
and feet black; irides dark brown; length, 73 inches.” 

Female, adult, Skardu, Baltistan, March 17, 1892; 7,500 feet.“ Bill 
and feet black; length, 7? inches.” 
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Male, adult, Skardu, Baltistan, March 18, 1892; 7,500 feet. “ Bill 


and feet black; irides very dark brown; length, 83 inches.” 


59. MOTACILLA HODGSONI, Blyth. 


Male, adult, Bandipoor Nullah, Kashmir, July 14, 1891; 6,000 feet. . 


Male, young, Vale of Kashmir, August 25, 1891. 

Female, adult, Vale of Kashmir, September 4, 1591. 

Male, adult, Vale of Kashmir, October 28, 1891; 5,000 feet. “ Bill 
and feet black; irides dark brown; length, 84 inches.” 

Male, adult, Shigar Valley, Baltistan, November 23, 1891; 7,500 feet. 

Male, adult, Tarkuti, Indus Valley, Baltistan, March 24, 1892; 8,600 
feet. ‘ Bill and feet black; irides dark brown; length, 8 inches.” 

Female, adult, Tarkuti, Indus Valley, Baltistan, March 24, 1892; 
8,600 feet. ‘ Bill and feet black; irides dark brown; length, 7$ inches.” 


60. MOTACILLA MELANOPE, Pallas. 


Female, adult, western Kashmir, July 5, 1891; 7,000 feet. 

Female, adult, central Kashmir, July 29, 1891; 11,000 feet. ‘ Length, 
7 inches.” 

Young, Pir Panjal range, Kashmir, August 27, 1891. 

Male, immature, Indus Valley, Baltistan, November 18, 1891; 8,000 
feet. ‘Length, 74 inches.” 

Male, adult, Tarkuti, Indus Valley, Baltistan, March 24, 1892; 8,600 
feet. ‘ Bill horn black; feet fleshy brown; irides dark brown; length, 
7 inches.” 

Male, adult, Sonamarg, Kashmir, March 31, 1892; 8,600 feet. ‘“ Bill 
black; feet dark fleshy brown; leugth, 74 inches.” 
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61. BUDYTES CITREOLOIDES, Gould. 


Male, adult, Vale of Kashmir, June 22, 1891. 

Female, immature, Vale of Kashmir, August 25, 1891, 

Male, adult, Atchibal, Vale of -Kashmir, May 26,1892. ‘Bill and 
feet black; irides very dark brown; length, 74 inches.” 

Male, adult, Vale of Kashmir, May 21, 1893. “Bill and feet black; 
irides dark brown; length, 7 inches.” 

Male, adult, Vale of Kashmir, June 35,1895. ‘Bill and feet black.” 

Female, adult, Nowboog Valley, eastern Kashinir, August 16, 1891; 
7,000 feet. “‘Irides brown; length, 65 inches.” 

Male, adult, Nowboog Valley, eastern Kashmir, May 30, 1892; 6,500 
feet. ‘‘ Bill and feet black; length, 74 inches.” 

Male, adult, Nowboog Valley, eastern Kashmir, May 30, 1892; 6,500 
feet. “Bill and feet black; length, 7 inches.” 

Female, immature, Nubra Valley, Ladak, July 18, 1893; 11,000 feet, 
“ Bill and feet black; irides dark brown; length, 62 inches.” 

The adult female sent by Dr. Abbott agrees in general with Dr. 
Sharpe’s deseription,’ but has the crown and nape suffused with olive 
yellow, as is said to be the case in B. citreola. The specimen is in worn 
breeding plumage and wili not admit of a satisfactory description. 

The two immature females appear to be somewhat similar to males of 
the same age, but Jack the streak of black on each side of the crown, 
and the black malar stripe and spots on lower throat are absent; the 
middle and greater wing-coverts are narrowly edged and broadly tipped 
with white: the secondaries and tertiaries are edged with grayish white; 
lores, broad superciliary line, and entire under parts whitish, with a 
very faint yellow tinge in places; axillaries and under wing-coverts 
dusky white. In one of the specimens, collected July 18, a feather on 
the breast is white on one web and yellow on the opposite one. It 
would appear from this that the yellow of the adult plumage is, to 
some extent at least, assumed by a change of color in the feathers. 


62. ANTHUS TRIVIALIS (Linnzus). 


_ Male, adult, central Kashmir, July 25, 1891; 11,000 feet. 

Female, adult, central Kashmir, July 26, 1891; 11,000 feet. 

Male, adult, central Kashmir, July 26, 1891; 11,000 feet. 

Female, adult, central Kashmir, July 26, 1891; 11,000 feet. 

Female, adult, central Kashmir, September 13, 1891; 10,000 feet. 

Male, adult, central Kashmir, September 15, 1891; 10,000 feet. 
“Length, 64 inches. Common in small flocks in the alpine meadows.” 

Male, adult, Lolab, Kashmir, September 10, 1891; 8,000 feet. ‘Upper 
mandible dark brown; lower mandible pale flesh color; feet pale flesh 
color.” 

The four specimens obtained in July from central Kashmir are in 
breeding plumage, and are undoubtedly resident birds. 


1 Cat. Birds, Brit. Mus., X, p. 508. 
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63. ANTHUS SIMILIS, Jerdon. 


Female, young, Vale of Kashmir, August 12,1891. “Feet pale flesh 
color; upper mandible and tip of lower, dark brown; base of lower 
mandible flesh color; length, 8 inches.” 

Male, young, Vale of Kashmir, September 7, 1891. “Feet brownish 
flesh color.” 

Female, young, Vale of Kashmir, September 7, 1891. “Feet brownish 
flesh color; irides brown; upper mandible black; lower mandible flesh 
color at base, brown at tip; length, 7 inches.” 

Male, adult, Vale of Kashmir, May 17, 1893; 5,500 feet. ‘ Upper 
mandible brownish black; lower mandible flesh color; feet yellowish 
brown; length, 84 inches.” 


64. ANTHUS ROSEATUS, Blyth. 


Female, adult, central Kashmir, July 17, 1891; 11,000 feet. 

Female, adult, central Kashmir, July 17, 1891; 10,000 feet. 

Female, adult, central Kashmir, July 23, 1891; 11,000 feet. Three 
specimens. 

Female, adult, central Kashmir, July 27, 1891; 12,000 feet. 

Hodgson’s name, Anthus rosaceus (or roseaceus?), for this bird, occur- 


ringin MS. and unpublished drawings deposited in the British Museum, _ 


can not be properly used, and the same name,! given by Gray, is like- 
wise to be rejected. I have been unable in this connection to consult 
the original reference to Blyth’s name,? and am not positive that a 
description is there given, but in the absence of any information to the 
contrary, think it well to adopt his name. In case Blyth’s name be 
found to lack a clear title, that of Anthus roseaceus, Horsfield and Moore, 
may be used. 


Family CERTHIID®. 
65. CERTHIA HIMALAYANA, Vigors. 


Female, adult, western Kashmir, July 7, 1891; 8,000 feet. 

Female, immature, Pir Panjal range, Kashmir, August 30, 1891; 8,000 
feet. 
Male, immature, Pir Panjal range, Kashmir, August 27, 1891; 8,000 
feet. 

Male, adult, Skardu, Baltistan, November 20, 1891; 17,000 feet. 
“Upper mandible dark horn brown; lower mandible pale flesh, except 
at tip; feet brownish flesh color; length, 6,2; inches.” 

Female, adult, Shigar Valley, Baltistan, January 13, 1892; 8,000 feet. 
“Upper mandible almost black; lower mandible white at base, becom- 
ing brown at tip; feet brown; irides brown; length, 6) inches.” 


Female, adult, Haramosh, Baltistan, February 16, 1892; 5,000 feet. — 





1 Zoological Miscellany (1844); without description or plate. 
2 Journ. Asiat. Soc. Bengal, XVI, 1847, p. 437. 
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“Upper mandible black; lower mandible pale flesh; feet dark fleshy 
brown; length, 55 inches.” 

Female, adult, Kaj Nag Mountains, Kashmir, April 19, 1892; 9,000 
feet. ‘Upper mandible very dark brown; lower mandible fleshy 
white; feet dark fleshy brown, soles pale; length, 53 inches.” 


66. CERTHIA FAMILIARIS HODGSONI (Brooks). 


Female, adult, central Kashmir, July 22, 1891; 11,000 feet. 

Male, adult, Pir Panjal range, Kashmir, August 30, 1891; 8,000 feet. 
“Length, 52 inches.” 

Male, adult, Pir Panjal range, Kashinir, August 50, 1891; 8,000 feet- 

Female, adult, Pir Panjal range, Kashmir, August 30, 1891; 8,000 feet. 

Three of the examples here recorded are without the buffy spot on 
the fourth primary. The fourth, a male, has a small spot, but very 
much smaller than the one on the fifth primary. 


67. TICHODROMA MURARIA (Linnzus). 


Adult, Vale of Kashmir, winter of 189192. 

Male, adult, Indus Valley, Baltistan, November 18, 1891; 8,000 feet. 
“ Length, 64 inches.” ; 

Male, adult, Skardu, Baltistan, January 25, 1892; 7,000 feet. “Bill 
and feet black; irides brown; length, 64 inches.” 

Male, adult, Skardu, Baltistan, January 25, 1892; 7,000 feet. ‘ Bill 
and feet black; irides brown; length, 64 inches.” 


Family SITTID 2. 
68. SITTA CASHMIRENSIS, Brooks. 


Female, adult, western Kashmir, July 3, 1891; 7,000 feet. 

Male, adult, Vale of Kashmir, August 14, 1891. 

Male, adult, Vale of Kashmir, August 15, 1891; 7,000 feet. 

Male, adult, north slope of Pir Panjal range, Vale of Kashmir, 
August 21, 1891; 6,000 feet. ‘‘ Length, 53 inches.” 

Male, adult, Pir Panjal range, Kashmir, August 27, 1891; 8,000 feet. 

Male, adult, Kaj Nag Mountains, Kashmir, April 23, 1892; 8,000 feet. 
‘“* Bill black, lower mandible white at base; feet dark brown; irides 
dark brown; length, 54 inches.” 

Male, adult, Kaj Nag Mountains, Kashmir, April 25, 1892; 8,000 feet. 
‘¢ Bill black, lower mandible white at base; feet brown; irides brown; 
length, 54 inches.” 

69. SITTA LEUCOPSIS, Gould. 


Male, adult, Mount Montir, Kashmir, July 16, 1891; 10,000 feet 

Adult, Pir Panjal range, Kashmir, August 27, 1891; 8,000 feet. 

Female, adult, Pir Panjal range, Kashmir, August 27, 1891; 8,000 
feet. 
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Male, adult, Pir Panjal range, Kashmir, August 27, 1891; 8,000 feer. 
Male, adult, Pir Panjal range, Kashmir, August 27, 1891; 8,000 feet. 
Male, adult, Pir Panjai range, Kashmir, August 29, 1891; 9,000 feet. 

‘‘ Bill and feet black: base of lower mandible white.” 


Family PARIDA. 
70. PARUS NIPALENSIS, Hodgson. 


Female, young, north side of Pir Panjal range, Kashmir, August 22, 
1891; 7,000 feet. : 

Female, adult, Vale of Kashmir, June 28, 1891. 

Male, adult, Vale of Kashmir, June 29, 1891. 

Male, young, Vale of Kashmir, August 24, 1891. 

Male, adult, Sind Valley, Kashmir, November 5, 1891; 6,000 feet. 

Female, adult, Sind Valley, Kashmir, November 6, 1891; 6,000 feet. 

Male, adult, Skardu, Baltistan, November 20, 1891; 7,000 feet. 
“Length, 6 inches.” 

Male, adult, Braldu Valley, Baltistan, December 29, 1891; 9,000 feet. 
“Bill black; legs leaden; irides dark brown; length, 64 inches.” 


71. PARUS MONTICOLUS, Vigors. 


Female, adult, western Kashmir, July 3, 1891; 7,000 feet. 

Female, adult, Krishnagunga Valley, northwest Kashmir, May 5, 
1893; 7,000 feet. ‘‘ Bill black; feet leaden; irides dark brown; length, 
4¢ inches.” 

Female, adult, Krishnagunga Valley, northwest Kashmir, May 10, 
1893; 7,000 feet. ‘‘ Bill black; feet leaden; irides dark brown; length, 
51 inches. Was about to lay eggs.” 

Male, adult, Krishnagunga Valley, Kashmir, May 10, 1893; 7,000 
feet. ‘Bill black; feet leaden; length, 5 inches.” 


72. PARUS MELANOLOPHUS, Vigors. 


Female, young, western Kashmir, July 2, 1891; 7,000 feet. 

Female, adult, western Kashmir, July 3, 1891; 7,000 feet. 

Female, adult, western Kashinir, July 6, 1891; 8,000 feet. 

Maile, adult, Indus Valley, above Rondu, Baltistan, January 30, 1892; 
7,000 feet. ‘ Bill black; feet leaden blue; irides brown; length, 44 
inches.” 

Female, adult, Indus Valley, above Rondu, Baltistan, January 30, — 
1892; 7,000 feet. ‘ Bill black; feet leaden blue; irides brown; length, 
44 inches.” 

Male, adult, Indus Valley, above Rondu, Baltistan, January 29, 1892; 
7,000 feet. ‘Bill black; feet leaden blue; irides brown; length, 43 
inches.” 
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Male, adult, Haramosh, Baltistan, March 8, 1892; 9,000 feet. ‘Bill 
black; feet leaden blue; length, 44 inches.” 

Male, adult, Kaj Nag Mountains, Kashmir, April 14, 1892; 7,000 
feet. ‘ Bill and feet black; length, 44 inches.” 


73. PARUS RUFONUCHALIS, Blyth. 


Female, adult, eastern Kashmir, August 15, 1891; 7,000 feet. 

Female, adult, Pir Panjal range, Kashmir, August 31, 1891; 7,000 
feet. 

Female, adult, Baltal, Sind Valley, Kashmir, March 31, 1892; 9,000 
feet. “Bill black, whitish at extreme tip; feet dark leaden blue; irides 
dark brown; length, 5 inches.” 

Male, adult, Kaj Nag Mountains, Kashmir, April 24, 1892: 10,000 
feet. ‘ Bill black; feet leaden blue; length, 5 inches.” 

Male, immature, Nowboog Valley, eastern Kashmir, May 29, 1892; 
7,000 feet. “ Bill black; feet leaden; irides dark brown; length, 53 
inches.” 

74. SYLVIPARUS MODESTUS, Burton, © 


Male, adult, north slope of Pir Panjal range, Kashmir, August 22, 
1891; 7,000 feet. 


75. AZAGITHALISCUS LEUCOGENYS (Moore). 


Male, adult, Haramosh, Baltistan, February 16, 1892; 5,000 feet. 
“ Bill black; feet orange brown; irides yellow; length, 43 inches.” 

Male, adult, Haramosh, Baltistan, February 16, 1892; 5,000 feet. 
“ Bill black; feet orange brown; irides yellow; length, 44 inches.” 

Female, adult, Haramosh, Baltistan, February 16, 1892; 5,000 feet. 
“ Bill black; feet orange brown; irides yellow; length, 4¢ inches.” 


76. LEPTOPCECILE SOPHIA, Severtzoff. 


Male, adult, Braldu Valley, Baltistan, Jannary 2, 1892; 9,000 feet. 
“Bill black; irides bright red; feet almost black; length, 43 inches. 
Frequents low thickets; constantly on the move, uttering a low, soft cry.” 

Female, adult, Braldu Valley, Baltistan, January 2, 1892; 9,000 feet. 
“Bill and feet black; irides bright red; length, 44 inches.” 

Female, adult, Haramosh, Baltistan, February 26, 1592; 7,000 feet. 
“ Bill and feet black; irides bright red; length, 44 inches.” 


Family LANIIDZ®. 
77. LANIUS ERYTHRONOTUS (Vigors). 


Female, adult, June 22, 1891. 

Female, adult, June 25, 1891. 

Female, immature, August 24,1891. “ Irides dark brown; length, 83 
inches.” 
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Female, immature, August 25, 1891. 

Male, immature, August 25, 1891. 

Immature, August 25, 1891. 

Female, adult, April 11, 1892; 5,200 feet. ‘ Bill and feet black; irides 
dark brown; length, 9 inches.” 

Female, adult, June 1, 1893. ‘ Bill and feet black, soles pale; irides 
dark brown; length, 84 inches.” 

All from Vale of Kashmir. 


Family SYLVIID4. 
78. ACROCEPHALUS STENTORIUS (Hemprich). 


Male, adult, Vale of Kashmir, May 25,1892. ‘Tarsi brown; toes 
plumbeous; upper mandible black; lower mandible fleshy; irides pale 
brown; length, 8 inches.” 

Adult, Vale of Kashmir, May, 1892. 

Female, adult. Dal Lake, Vale of Kashmir, May 25, 1893. “ Irides 
pale brown; length, 74 inches.” . 

Male, adult, Dal Lake, Vale of Kashmir, May 25, 1893. “ Feet dull 
leaden, soles pale; irides pale brown; length, 7? inches.” 

Male, adult, Dal Lake, Vale of Kashmir, May 25, 1893. “Feet dull 


leaden, soles pale; upper mandible very dark horn brown; lower man- | 


dible flesh color; irides pale brown; length, 5 inches.” 


79. TRIBURA MAJOR (Brooks). 


Male, adult, Sonamarg, Kashmir, June 19, 1893; 9,000 feet. ‘“ Bill 
brownish black above, brownish flesh beneath; feet pale brownish flesh ; 
irides clear brown; length, 52 inches.” 

Male, adult, Sonamarg, Kashmir, June 19, 1893; 9,000 feet. “ Bill 
blackish brown above, fleshy beneath; irides clear brown; length, 6 
inches.” 

Female, adult, Nubra Valley, Ladak, July 18, 1893; 11,000 feet.“ Bill 
black; feet pale flesh; irides pale brown; length, 64 inches.” 

There is no apparent color difference between the sexes as represented 
- in these specimens, except that in the female the under mandible is 
black. All of the specimens are conspicuously spotted on the chest, 
and in this feature differ strikingly from the colored figures accompany- 
ing Dr. Sharpe’s ‘“‘Aves” of the “Second Yarkand Mission.” 


80. SYLVIA CURRUCA ALTHEA (Hume). 


Male, adult, Lolab Valley, Kashmir, July 10, 1891. 

Male, adult, Lolab Valley, Kashmir, April 20, 1893. “Bill black, 
base of lower mandible leaden; feet dark fleshy brown; irides clear 
brown; length, 54 inches.” 

Male, adult, Lolab Valley, Kashmir, May 12, 1893; 6,000 feet. 
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Male, adult, Nowboog Valley, ea aetonn Kashmir, ane 2, 1892; 7,000 


feet. * Bill nigel base of lower mandible plumbeous; feet brownish 


black; irides pale brown.” 

Female, adult, Vale of Kashmir, May 18, 1893; 6,000 feet. “ Nest 
and eggs of this specimen taken.” 

Male, adult, Vale of Kashmir, June 1, 1898. ‘ Feet dark slate, soles 
pale; irides pale brown; bill black, Base of lower mandible leaden; 
length, 53 inches.” 

Female, young, Shyok River, Ladak, July 15, 1893; 11,000 feet. 


“Feet leaden; irides gray; length, 5 inches.” 


Female, young, Shyok River, Ladak, July 15, 1893; 11,000 feet. 
“ Upper mandible brownish black; lower mandible fleshy; feet leaden; 
length, 53 inches.” 


81. PHYLLOPSEUSTES AFFINIS (Tickell). 


Male, adult, central Kashmir, July 27,1891; 12,000 feet. Two speci- 


mens. 
82. PHYLLOPSEUSTES TYTLERI (Brooks). 


Female, adult, western Kashmir, July 2, 1891; 7,000 feet. 

Male, adult, western Kashmir, July 6, 1891; 8,000 feet. 

Mr. Brooks has verified my identification of these two specimens and 
notes that they are in faded summer plumage. I have no other speci- 
mens of this species for comparison, but from descriptions these birds 
seem to differ in their smaller size. 


Measurements of Phyllopseustes tytleri. 


fe a % | 

| U-S.N.M. Sex. | Locality. Date. Wing. | Tail. | Tarsus. | Culmen. 
: | | 

ta | | 

‘| Inches. | \anohas. | Inches. | Inches. 

Western Kashmir.-..| July 2,1891/ 2.10 1.45 0.71 0. 41 

dO set cse sees July 6,1891 | 2.23 | 1. 61 .70 42 


Female ad. 
Male ad... 


125376 
125377 
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838. PHYLLOPSEUSTES TRISTIS (Blyth). 


Male, adult, Zogi-bul Pass, Kashmir, June 20, 1895; 11,000 feet. 
“Upper mandible brownish black, lower mandible pale; feet black; 
length, 43 inches.” 

Female, adult, Zogi-bul Pass, Kashmir, June 20, 1893; 11,000 feet. 
‘““Upper mandible blackish brown, lower mandible pale brown; feet 
very dark brown; length, 43 inches.” 

Male, adult, Pashgam, Kashmir, June 25, 1893; 9,000 feet. ‘‘ Bill 
black, base of lower mandible brownish yellow; feet black; soles 
pale; length, 43 inches.” 

Female, adult, Indus Valley, Ladak, June 30, 1893; 11,000 feet. 
* Bill dark horn brown, base of lower mandible yellowish brown; 
feet dark brown; soles yellowish; irides dark brown; length, 44 
inches.” 


| 
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The four specimens here mentioned are very difficult to place, and 
with the aid of description alone it is almost impossible to correctly 
determine them. I have no specimens of P. sindianus, and only three 
examples ef the present species for comparison with Dr. Abbott’s birds. 
The latter differ from the descriptions of P. tristis in a number of points: 
P. tristis is said to have a tinge of green on the upper plumage, or 
rump, but there is no sign of it in any of these specimens (possibly on 
account of the season in which they were collected): in P. tristis the 
second primary is said to be equal to, or occasionally shorter than, the 


seventh; in all seven of the specimens before me the second is much” 


shorter than the seventh, and equal to the eighth or ninth: in P. tristis 
the third and fourth primaries are said to be longest; in our speci- 
mens the third, fourth and fifth are longest. 
seem to approach P. neglectus or P. sindianus; the greater size would 
bar them from neglectus, however, and the bend of the wing, under wing- 
coverts and axillaries are yellowish, thus apparently distinguishing 
them from P. sindianus. 

Mr. Brooks corroborates my determination, and makes the following 
observations: ‘‘In Pleske’s work on the Birds of Prjevalski’s Journeys 
in Central Asia (vide Ibis, 1895, p. 287), itis stated that P. tristis var. 
sindiana, and Reguloides superciliosus var. mandellii are figured on Plate 
LL. 
utterly different. Tristis is a ‘chiffchaft ;’ sindianus is not, but a true 
willow warbler, with a call like that of P. trochilus, but much louder 
and shriller. P. mandellii I would rather class with P. humii than with 
P. superciliosus. Both these birds were supposed to be resident local 
species, but apparently they are both migratory. There is very little 
known about them.” 


Measurements of Phyllopseustes tristis. 








In some respects the birds — 


Certainly P. sindiana is no variety of P. tristis, the voices are so _ 











co Sex | Locality. | Date. | Wing.| Tail. | Tarsus. | Culmen. 

ns | | 
: | 5 | 
| | | Inches. | Inches.| Inches. | Inches. 
150430 | Male ad..... Zogi-bul Pass .... -| June 20 23 2.00 0.81} 0.36 
150431 | Female ad -. = 2. 28 | 1.97 76 | . 36 
150432 | Male ad-..--. 2:20 } 1.85 . 80 . 34 
150433 | Female ..... 2.03 | 1.76 ‘70 | 36 
84. PHYLLOPSEUSTES HUMII (Brooks). 
Male, adult, central Kashmir, July 23, 1891; 11,000 feet. Tail, 1.70 


inches. “Faded summer bird.” (W. E. B.) 


Female, immature, northern slope of Pir Panjal range, Vale of 
Kashmir, August 21, 1891; 6,000 feet. Tail, 1.51 inches. ‘Apparently 


a young bird of the year.” (W. E. B.) 


Male, adult, western Kashmir, April 21, 1893; 6,000 feet. 


“Bill 


black, base of lower mandible pale; feet dark fleshy brown, soles yel- 


lowish; irides dark brown; length, 44 inches.” 


“In good typical 
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spring dress; they go through their spring molt in February and 
March.” (W.E. B.) 

Female, adult, Sonamarg, Kashmir, June 19, 1893; 9,000 feet. Tail, 
1.53 inches. “Bill brownish black, pale at base of lower mandible; 
feet dark brown; length, 4 inches.” ‘In faded summer dress.” 
(W. kK. B.) 

The first two specimens and the last I had classed as P. superciliosus, 
not having any well authenticated specimens of the present species for 
comparison, but Mr. Brooks has determined them to be P. humii; the 
April male is in good plumage and its identification was not difficult. 


8. PHYLLOPSEUSTES PROREGULUS (Pallas). 


Female, adult, western Kashmir, July 3, 1891; 7,000 feet. 

Male, immature, north side of Pir Panjal range, Kashmir, August 22, 
1891; 7,000 feet. 

Male, immature, Pir Panjal range, Kashmir, August 29, 1891; 9,000 
feet. “Upper mandible black, lower one brown at base; feet brown; 
under side of toes yellow.” 

Male, immature, Pir Panjal range, Kashmir, August 29, 1891; 9,000 
feet. “P. humii as far as I can make out, and probably a young bird 
of the year. Itis not yellow enough about the head for proregulus, and 
the wing ‘formula’ appears to me to be that of hwmii.”  (W. E. B.) 

Male, adult, Kaj Nag Mountains, Kashmir, April 17, 1892; 8,000 feet. 
“Upper mandible black; lower mandible yellow; feet dark fleshy brown, 
soles yellow; irides dark brown; length, 3¢ inches.” 

Male, adult, Kaj Nag Mountains, Kashmir, April 23, 1892; 8,000 feet. 
«Upper mandible black; lower mandible yellowish; feet fleshy brown, 
soles yellowish; irides dark brown; length, 3{ inches.” 

Male, adult, Kaj Nag Mountains, Kashmir, April 23, 1892; 8,000 feet. 
“Feet fleshy brown; length, 4 inches.” 

Male, adult, Krishnagunga Valley, northwest Kashmir, May 5, 1893; 
7,000 feet. ‘+ Feet fleshy brown, soles yellowish; length, 3% inches.” 

In the series of willow warblers sent to Mr. Brooks, I failed to inclose 
more than one or two of the specimens of this species, and he labored 
under the disadvantage of having no other specimens of P. proregulus 
for comparison at the time he made the identification. He determined 
one of the immature males to be P. humii, as noted above; but the speci- 
men is in unsatisfactory condition, and not well made up. The other 
immature birds, collected at the same place, are easily referable to P. 
proregulus; so I think this specimen should also be placed here. It 
seems almost too small for P. humii, and the rump is partly yellow; 
the central crown-streak also appears to be too distinct for P. hum, 
unless this feature is exaggerated in the young of that species. The 
dullness of the yellow on the head mentioned by Mr. Brooks is prob- 
ably on account of its immaturity. 
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86. ACANTHOPNEUSTE MAGNIROSTRIS (Blyth). 


Male, adult, Vale of Kashmir, August 23, ee 6,000 feet. 
Female, adult, Vale of Kashmir, August 23, 1891; 6,000 feet. 


87. ACANTHOPNEUSTE VIRIDANUS (Blyth). 


Male, adult, central Kashmir, July 22, 1891; 11,000 feet. 

Male, adult, central Kashmir, July 28, 1891; 11,000 feet. “ Upper. 
mandible ae brown; lower mandible iene pean feet light greenish 
brown above, yellow pape: irides dark brown.” 


88. ACANTHOPNEUSTE OCCIPITALIS (Jerdon). 


Female, adult, western Kashmir, July 2, 1891; 7,000 feet. 

Male, adult, western Kashmir, July 3, 1891; 7,000 feet. | 

Male, adult, western Kashmir, July 6, 1891; 8,000 feet. 

Female, adult, Lolab, Kashmir, July 11, 1891. 

Male, adult, Nowboog Valley, eastern Kashmir, August 16, 1891;_ 
7,000 feet. } 

Male, adult, Nowboog Valley, eastern Kashmir, May 26, 1892, _ 
“Upper mandible dark horn brown; lower mandible fleshy; feet dark 
fleshy brown, soles pale; irides dark brown; length, 5 inches.” 

Female, adult, Nowboog Valley, eastern Kashmir, May 29, 1892.” 
“Feet fleshy brown; upper mandible dark brown; lower mandible pale — 
yellowish brown; length, 43 inches.” 

Male, adult, Kaj Nag Mouhenne Kashmir, April 25, 1892; 9,000 feet. 
“Upper Sri horn brown; tower mandible oma ; “Feat fleshy 
brown, soles pale; length, 4% inches.” 

Male, adult, Krishnagunga Valley, northwest Kashmir, May 5, 1893; 
7,000 feet. ‘‘ Upper mandible horn brown; lower mandible brownish — 
yellow; feet brownish flesh, soles yellow; length, 4¢ inches.” 

Male, adult, Krishnagunga Valley, Kashmir, May 6, 1893; 6,000 feet. 
“Upper mandible dark horn brown; lower mandible yellowish brown; 
feet pale horn brown, soles y ellos length, 5 inches.” 

Male, adult, Saree Kashmir, June 19, 1893; 9,000 feet. ‘Bill 
horn brown above, yellowish fovea ; feet fleshy brown; irides dark 
brown; length, 4% inches.” 





89. CRYPTOLOPHA XANTHOSCHISTA (Gray). 


Male, young, Vale of Kashmir, north slope of Pir Panjal range, 
August 21, 1891; 6,000 feet. | 
Female, adult, Sind Valley, Kashmir, April 2, 1892; 6,000 feet. 
“Bill black above, yellow beneath; feet pale brown; irides brown; 

length, 43 inches.” 

These specimens appear to be somewhat intermediate in color andil 
size between the above species and C. jerdoni. The sides of crown and — 
hape are not concolorous with the back, nor are they dark blackish — 
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eray; they are only slightly darker than the back, and on the whole 

I think they should be referred to C. xanthoschista. The adult bird 

measures— Wing, 2.08 inches; tail, 1.67; tarsus, 0.72; culmen, 0.38: the 

young bird—Wing, 2.20 inches; tail, 1.50; tarsus, 0.75; culmen, 0.38, 
Mr. Brooks confirms the identification of C. xanthoschista, 


90. HORORNIS PALLIDUS (Brooks). 


Male, adult, Kaj Nag Mountains, Kashmir, April 14, 1892; 7,000 feet. 
“Upper mandible dark horn brown; lower mandible paler; feet pale 
fleshy brown; irides clear brown; length, 54 inches.” 

Male, adult, Lolab Valley, Kashmir, May 13, 1893; 6,000 feet. 
“ Length, 4% inches.” 


91. REGULUS REGULUS HIMALAYENSIS (Gould). 


Male, adult, Pir Panjal range, Kashmir, August 29, 1891; 9,000 feet. 

Male, young, Pir Panjal range, Kashmir, August 27, 1891; 8,000 feet. 

Female, adult, central Kashmir, September 15, 1591; 10,000 feet. 

Male, adult, Haramosh, Baltistan, February 25, 1892; 7,000 feet. 
“Bill black; tarsi dark brown; feet pale brown; irides dark brown; 
length, 33 inches.” 

Female, adult, Haramosh, Baltistan, February 26, 1892; 7,000 feet. 
“ Bill black ; tarsi dark brown; toes pale brown; irides dark brown; 
length, 34; inches.” 

This appears to be a good subspecies, paler and grayer on the back 
than the ordinary goldcrest of Europe. 


Family TURDID 2. 
92. PRATINCOLA MAURA (Pallas). 


Male, adult, Vale of Kashmir, June 28, 1891. 

Female, adult, Vale of Kashmir, June 28, 1891. 

Male, adult, Vale of Kashmir, June 29, 1891. 

Male, adult, Lolab Valley, Kashmir, July 12, 1891. 

Male, adult, Gagangir, Sind Valley, Kashmir, March 31, 1892; 8,000 
feet. ‘Bill and feet black; irides dark brown; length, 54 inches.” 

Male, immature, Gagangir, Sind Valley, Kashmir, March 31, 1892; 
8,000 feet. ‘Bill and feet black; irides dark brown; length, 5 inches.” 

Male, immature, Sind Valley, Kashmir, June 16, 1893; 6,000 feet. 
“Bill and feet black; length, 5 inches.” 

One of the immature males in this series is in the plumage of the 
female; the other differs slightly in having the bases of the buff throat 
feathers nearly or quite black instead of dusky gray, and a few black 
feathers showing on the ear coverts on one side and on the loral region 
of the other. 

The seven specimens in this collection are apparently of one form, 
but they are not the same as the bird found in Korea, China and Japan, 
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from which countries we have an extensive series. This latter form: 
differs from the birds collected by Dr. Abbott in having a uniformly 
shorter bill, which is considerably wider at the base. 


93 OREICOLA FERREA (Hodgson). 
Male, adult, Nowboog Valley, eastern Kashinir, May 31, 1892; 7,000 
feet. ‘Bill and feet black; irides dark brown; length, 53 inches.” 
Male, adult, western Kashmir, April 21, 1893; 6,500 feet.“ Bill and’ 
feet black; irides dark brown; length, 5? inches.” 





Female, adult, Lolab Valley, Kashmir, May 14, 1893; 6,000 feet. 


94. SAXICOLA PICATA, Blyth. 


Male, adult, Khartaksho, Indus Valley, Baltistan, March 23, 1 
8,000 feet. Bill and feet black; irides dark brown; length, 63 inches.” 

Male, adult, Tarkuti, Indus Valley, Baltistan, March 25, 1892; 8,600 | 
feet. “Bill and feet black; irides very dark brown; length, 63 inches.” | 

The first specimen recorded above has a grayish white forehead,. 
inclining to almost white on the sides, and extending back toward the 
eye, while the crown has a grayish streaked appearance, showing an 
approach to Saxicola picata capistrata (Gould). 





95, SAXICOLA PLESCHANKA, Lepechin. (?) 


Male, adult, Kargil, Kashmir, June 24, 1893; 9,000 feet. “Bill and’ 
feet black; length, 6 inches.” 

Male, adult, Pashgam, Kashmir, Jume 25, 1893; 9,000 feet. ‘ Bill) 
and feet black; length, 6 inches.” 

The breeding bird of Kashmir is so much smaller than northern: 
examples, that I very much doubt the propriety of calling the Kashmir 
specimens S. pleschanka. A dozen or more specimens obtained in Kash- 
mir during summer are present in the National Museum series, and) 
all are of this same small form. The much shifted name morio may be 
applicable to this Kashmir breeding bird, though I doubt it very much. 
Hume’s S. hendersoni came from Yarkand, and, being a fall bird, prob- 
ably belongs to the northern S. pleschanka. {tis to be hoped that some 
of the experts on Saxicola will clear up this question. 


Measurements of Saxicola pleschanka. 





| | | 








U See Sex. Locality. : | Date. | Wing.| Tail. | Tarsus. Culmen. 
; 
| te 
| Inches. | Inches.| Inches. | Inches. 
150380 | Male ad.-..| Kargil, Kashmir .....-.-.. June 24 3.59} 2.40 | 0.89} 0.50 
150381 | Male ad...| Pashgam, Kashmir-.--..-- June 25 3. 63 | 2. 37 | . 89 | - 50 











96. SAXICOLA MONTANA, Gould. 


Female, young, Leh, Ladak, July 1, 1893; 11,000 feet. “ Bill and 
feet black; gape yellow.” 


- 


2 
w 
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Male, adult, Leh, Ladak, July 8, 1893; 11,000 fe et. ‘Bill and feet 

black; irides dark brown.” 

Male, adult, Fotu-la Pass, Ladak, June 27, 1893; 12,000 feet. “ Bill 
and feet black; length, 64 inches.” 

Female, young, Fotu-la Pass, Ladak, June 27, 1893; 12,000 feet.‘ Bill 
and feet black; length, 6 eee? 

Female, young, Namika-la Pass, Kashmir, June 26, 1893; 12,000 feet. 
“Bill and feet black; gape yellow; length, 64 inches.” 

The two adult males are typical of S. montana as to the white on the 
inner webs of the wing feathers, but the dimensions are rather less than 
usual. These specimens and the young in first plumage confirm the 
presence of the species as a resident bird in Kashmir and Ladak. 


Measurements of Saxicola montana. 














| | | | | | 
pay 8. oe M. | Sex. | Locality. | Date. | Wing.| Tall. | Tarsus. |Culmen. 
a | 
| | | oe ee 
| Inches. Inches.| Inches. | Inches. 
150373 | ---| Fotu-la Pass, Ladak ..... June 27} 3.80] 2.61 | 1.09 0. 60 
150374 | “Mate Ear \Peh hada s.\s.i.scsise cs. | sure 8 3.80 | 2.61 | 1. 06 709) | 


| | | 





97. ENICURUS MACULATUS, Vigors. 


Young, Vale of Kashmir, August 13, 1891. 

Male, adult, Lolab Valley, Kashmir, April, 14,1893; 5,600 feet. ‘Bill 
black; feet fleshy white; irides dark brown; length, 11 inches.” 

Male, adult, western Kashmir, April 21,1893; 6,000 feet. ** Bill black; 
feet fleshy te irides brown; iene 102 inches.” 


98. MICROCICHLA SCOULERI (Vigors). 


Female, adult, central Kashmir, October 10, 1891; 9,000 feet. ‘Bill 
black; feet pale fleshy white; length, 54 inches.” 

Female, adult, Krishnagunga Mountains, western Kashmir, April 26, 
1893. ‘Bill black; feet fleshy white; length, 54 inches.” 


99. CHAIMARRHORNIS LEUCOCEPHALA (Vigors). 


Male, adult, western Kashmir, July 8, 1891; 8,000 feet. 

Female, adult, central Kashmir, July 26, 1891; 11,000 feet. 

Young, central Kashmir, July 26, 1891; 11,000 feet. 

Female, adult, Pir Panjal range, Kashmir, August 27,1891; 9,000 feet. 


100. PHOENICURUS FRONTALIS, Vigors. 


Male, young, central Kashmir, north of Mount Haramosh, July 17, 
1891; 11,000 feet. 

Male, young, central Kashmir, July 23, 1891; 11,000 feet. 

Male, adult, central Kashmir, July 24, 1891; 11,000 feet. 

Female, adult, central Kashmir, July 25, 1891; 11,000 feet. 

Male, 1mmature, central Kashmir, September 29, 1891; 11,000 feet. 

“Length, 64 inches.” 
Proc. N. M. 95——31 
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101. PHOENICURUS ERYTHRONOTUS (Eversmann). 


Female, adult, Shigar, Baltistan, January 16, 1892; 8,000 feet.‘ Bill 
and feet black; length, 6} inches.” 


102. PHOENICURUS RUFIVENTRIS (Vieillot). 


Male, adult, Zogi-bul Pass, Kashmir, June 20, 1893; 11,000 feet. 
‘Bill and feet black; length, 53 inches.” 

Male, adult, Zogi-bul Pass, Kashmir, June 20,1893; 11,000 feet.“ Bill 
and feet black; irides brown; length, 5% inches.” 

Male, adult, Zogi-bul Pass, Kashmir, June 20, 1893; 11,000 feet. 
‘Bill and feet black; irides brown; length, 64 inches.” 

Male, immature, Zogi-bul Pass, Kashmir, June 20, 1893; 11,000 feet. 
“Bill and feet black; length, 52 inches.” 

Male, immature, Dras, Kashmir, June 23, 1893; 10,000 feet. ‘Bill 
and feet black.” 

Male, young, Khardong, Ladak, July 15, 1893; 13,000 feet. ‘‘ Upper 
mandible horn black; lower mandible horn brown; feet brownish black; 
length, 53 inches.” 

The immature males, which are in the garb of the female, have a few 
russet feathers on the lower breast; they are in rather worn plumage. 
The young bird is im the nestling plumage, and is described below: 

Forehead, crown, nape, back, scapulars, sides of neck, throat and 
breast hair brown, with indistinct darker edges to the individual 
feathers, and somewhat lighter buffy centers to those of the throat and 
breast; ear-coverts and center of back of a slightly darker shade and 
tinged with pale Prout’s brown; abdomen and flanks buff, the feathers 
with faint dusky edges on sides of abdomen; thighs and under tail- 
coverts uniform deep brownish buff; under wing-coverts buff; upper 
tail-coverts tawny ochraceous (as in the adult), some of the feathers 
with indistinct dusky tips; tail deep russet, inclining to chestnut 
(similar to adult male in fresh fall plumage), with the center pair of 
feathers blackish for their terminal two-thirds, and the narrow outer 
web largely deep russet, similar to the others; lesser and middle wing- 
coverts dusky blackish, the feathers broadly edged with isabella color ; 
greater coverts dusky blackish, with outer webs and tips edged with 
pale russet; wing feathers dusky blackish, the outer webs of prima- 
ries, primary coverts, and secondaries narrowly edged with pale isabella 
color; tertiaries more broadly edged and tipped with pale russet, like 
the greater wing-coverts. 


103. PHOENICURUS ERYTHROGASTER (Giildenstadt). 


Male, adult, Skardu, Baltistan, November 20, 1891; 7,000 feet.‘ Bill 
and feet black; irides brown; length, 62 inches.” 

Male, adult, Skardu, Baltistan, November 20, 1891; 7,000 feet. “ Bill 
and feet black.” 
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Female, adult, Braldu Valley, - 3altistan, December 23, 1891. 

Male, adult, Braldu Valley, Baltistan, Mecenber 29, 1891 ; 9,000 feet. 
“Bill and feet black; irides dark brown; gape yellow; length, 7 inches.” 

Male, adult, Braldu Valley, Baltistan, January 2, 1892; 9,000 feet. 
“Bill and feet black; irides dark brown; length, 7 inches,” 

Female, adult, Shigar Valley, Baltistan, November 24, 1891; 8,000 
feet. 

Young, Sasser Pass, Ladak, July 22, 1893; 16,000 feet. “Feet black; 
length, 54 inches.” 

The young bird from Sasser Pass is doubtless a male, as it has the 
white wing patch well developed. It differs from the adult male in 
winter plumage chiefly as follows: Upper parts dull grayish brown, 
lighter and with a buffy tingeeon nape and rump, the feathers with 
dusky tips; upper tail-coverts pale russet; throat and breast grayish 
buff, lighter on ear-coverts and sides of neck, all the feathers with 
dusky tips; lower breast buff; the feathers with dusky tips; abdomen, 
under tail-coverts, flanks and thighs, uniform buff. Tail and wings 
similar to the adult male in winter plumage, but lesser wing-coverts 
and some of the feathers of the middle coverts are strongly tipped 
with buff. The white patch on the wing is not included on the prima- 
ries in this stage, from the fact that these feathers are only partly 
grown out. 





104. RHYACORNIS FULIGINOSA (Vigors). 


Female, young, eastern Kashmir, August 18, 1891; 6,000 feet. 

Male, adult, central Kashmir, September 20, 1891; 9,000 feet. 

Male, adult, central Kashmir, September 20, 1891; 9,000 feet. 

Male, adult, Nowboog Valley, eastern Kashmir, May 30, 1892; 6,500 
feet. “ Bill and feet black; length, 5$ inches.” 

Male, adult, Nowboog Valley, eastern Kashmir, May 31, 1892; 7,000 
feet. ‘‘ Bill and feet black; length, 54 inches.” 

Female, adult, Lolab Valley, Kashmir, April 20, 1893. * Bill black; 
feet dark fleshy brown.” 


105. CYANECULA SUECICA (Linnzus). 


Male, adult, Skardu, Baltistan, March 18, 1892; 7,500 feet. “ Bill 
black; feet dark fleshy brown, soles pale; length, 6 inches.” 

Male, adult, Gol, Indus Valley, Baltistan, March 21, 1892; 8,000 feet. 
“Bill black, feet dark brownish flesh; irides dark brown; length, 6 
inches.” 

Male, adult, Pashgam, Kashmir, June 25, 1893; 9,000 feet. “ Bill 
black, gape yellow; feet brownish black; irides dark brown; length, 53 
inches.” 

Male, adult, Leh, Ladak, July 5,:1893; 12,000 feet. “Bill and feet 
black, gape yellow; irides dark brown; length, 53 inches.” 

Male, adult, Nubra Valley, Ladak, July 18, 1893; 11,000 feet. ‘* Bill 
and feet black; length, 5? inches.” 
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Three of the specimens in this series, those collected in June and 
July, have a slight admixture of white on the lower border of the russet — 
patch on the throat, and the basal half of each russet feather is white. . 
These birds are in worn summer plumage, and in only one of the exam- 
ples is there any trace of russet on the lower breast. In two of the 
specimens, from Leh and Pashgam, and in a March specimen from — 
Skardu, the lores are tinged with blue; in looking over our series of 
this species, I find a specimen from Norway also with blue on the lores, — 
In the two Baltistan birds, collected in March, the russet patch is with- 
out white at the base. 


106. CYANECULA ABBOTTI, new species. 


Forehead, crown (except sides), nape, back, scapulars and rump, 
uniform deep hair brown; sides of neck similar, but paler and more — 
ashy; lores grayish blue, whitish above; superciliary line distinct, 
whitish, tinged with blue from the lores posteriorly to a point over the 
eyes; sides of crown bordering superciliary line clove brown; ear- 
coverts light dusky gray, with streaks of hair brown; throat and malar 
region blue (between campanula and cobalt blue), with a spot of silky 
white below the center; blue of throat bordered below by a band of 
black (with a bluish tinge); this is succeeded by a narrow, broken, 
almost obsolete band of white, which in turn is followed by a band of — 
russet; rest of lower breast, abdomen, and under tail coverts white, 
some of the feathers of the latter with pale russet centers; sides of 
body and flanks wood brown; thighs hair brown. Wing feathers dark 
dusky brown, with narrow lighter edgings on the external webs; lesser 
wing-coverts grayish brown (like sides of neck), the feathers with darker 
centers; middle and greater coverts and primary coverts dark dusky 
brown like wing feathers, with lighter edgings on the external webs; 
under wing-coverts and axillaries buff; under primary coverts pale cream 
buff. Middle pair of tail feathers brownish black; four outer pairsrusset 
for their basal two-thirds, terminal third black; second pair from middle 
similar to the four outer pairs, but the black on inner web extends a half 
inch nearer the base; upper tail-coverts dark grayish brown (darker 
and grayer than back and rump), some of the feathers with russet cen- 
ters and shafts. Wing, 2.86 inches; tail, 2.51; tarsus, 1.07; middle toe 
(without claw), 0.58; exposed culmen, 0.52. ‘Length, 52 inches; bill 
and feet black, soles yellowish; irides brown.” | 

Type.—No. 150370, U.S.N.M. Male, adult; Nubra Valley, Ladak,) 
July 16, 1893; 10,000 feet; Dr. W. L. Abbott, collector. | 

This interesting bird, of which Dr. Abbott has sent three specimens, is | 
very closely related to the White-spotted Bluethroat, Cyanecula wolft | 
(Brehm), but differs from it in the deeper blue of the throat, in the blue | 
lores, and in the longer bill, which latter character is more easily seen | 
on comparison of specimens than expressed in figures. The specimens 
are in somewhat worn breeding plumage, which probably accounts for _ 
the grayer color of the upper parts and ear coverts, and the more 
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restricted russet band on breast (almost obsolete in one of the exam- 
ples), when compared with specimens of C. wolfii in fresh plumage. It is 
very interesting to note that C. swecica and the present species are both 
resident in the Nubra Valley, at the same altitude, as shown by Dr. 
Abbott’s specimens, and as previously recorded by Dr. Sharpe,! and in 
one of our specimens of the new form we find two or three of the silky 
white feathers composing the throat patch to have faint traces of russet. 
On the other hand, as recorded under the preceding species, some of 
the examples of that species from this region have white on the throat 
patch, and a tinge of blue on the lores; they are, however, certainly 
referable to C. swecica, and not the present species. The three speci- 
mens of the new form have the bills, tarsi and feet black; more so 
than in any specimens of C. wolfii in the National Museum collection. 

White-spotted Biuethroats have several times been recorded from 
Ladak and Kashmir as the ordinary (C, wolfii, but it is probable that 
all the resident birds of this region are referable to the form here 
described. Major Biddulph has found it in the Nubra Valley in June, 
and at Gilgit, Kashmir, in April,? and Hume? writes, ‘In the interior 
of the Himalayas, north of Ley and the Indus, many specimens have 
been met with.” 

Measurements of Cyanecula abbotti. 




















1 ie re | 

SN ay - 
nM: Sex. Locality. Date. | Wing. | Tail. || Tarsus. | Pape sea 
No. : “ 2 | culmen. | 
} ¢ | 2a el hea, 

Inehes. Inches. | Inches. | Inches. 

150370 | Male ad...-. Nubra Valley. .......-..-- July 16 2.86 | 2.21 | 1.07 | *0.52 

tonne Maleads 2 Wece d02s. 2... -5t.05-%0- July Ue |S 280 | 216) |," 1508,|) 54 

150372 | Malead..... |--+*- doe ae Perinsaee = cctiee foray 18) |" = 2580/0 Boek oT) Pe5E 

| | | | 
* “Length, 53 inches.” t‘* Length, 54 inches.” t‘*Length, 5§ inches.”’ 
Measurements of Cyanecula wolfii. 

~ j | | | j lt ee 
Ea M. Sex. Locality. Date. | Wing.| Tail. | Tarsus. Expose d 
0. : | ; ) culmen. 
| — _ _ —_ —| — 

| | 

| Inches. | Inches.| Inches. | Inches. 

77780 | Male ad..--. WEeli golandi s-)-= a alea (tsi Apr. — 2:80) || 22.02) | 1.06 | AT 

115625 | Malead..... | Niicels =f. < <== the bcectee peAtpra =| 3108: || 22237! | 1.09 | 49 

115624 | Malead..... leestter CO we neetet teeta ste creer Apr. —| 2.87] 2.21 | 1. 07 47 





107. MELODES PECTORALIS (Gould). 


Female, adult, Mount Montir, Kashmir, July 16, 1891; 10,000 feet. 

Male, adult, central Kashmir, July 23, 1891; 11,000 feet. 

Female, adult, central Kashmir, July 24, 1891; 11,000 feet. 

Male, adult, central Kashmir, July 28, 1891; 12,000 feet. ‘Bill and 
feet black; irides dark brown.” 

Male, adult, Zogi-bul Pass, Kashmir, June 20, 1893; 11,000 feet.‘ Bill 
black; feet brownish black; length, 64 inches.” 





1 Second Yarkand Mission, London, 1891: Aves, p. 90. 
2 The Ibis, 1881, p. 65. 
3 Stray Feathers, VII, 1878, p. 392. 
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108. IANTHIA RUFILATA (Hodgson). 


Male, adult, central Kashmir, July 23, 1891; 11,000 feet. 

Female, adult, central Kashmir, July 23, 1891; 12,000 feet. 

Female, adult, central Kashmir, July 23, 1891; 11,000 feet; two 
specimens. 

Male, immature, central Kashmir, July 24, 1891; 11,000 feet. 

Male, adult, central Kashmir, July 28, 1891; 11,000 feet. ‘ Bill and | 
feet black; irides dark brown.” | 

Male, immature, central Kashmir, July 28, 1891; 12,000 feet. | 

Young, Pir Panjal range, Kashmir, August 27, 1891; 8,000 feet. | 

Male, adult, Pir Panjal range, Kashmir, August 29, 1891; 9,000 feet. | 
“ Length, 53 inches.” 

Male, young, western Kashinir, September 11, 1891; 9,000 feet. | 

An adult male from central Kashmir has a distinct spot of silky white | 
feathers in the blue superciliary line, just posterior to the eyes; the | 
plumage is otherwise quite normal. 


109. MERULA MERULA MAXIMA (Seebohm). 


Female, adult, central Kashmir, July 22, 1891; 11,000 feet. 

Female, adult, central rae ee July 27, 1891; 12.000 feet. 

These specimens are in very abraded summer plumage, and were | 
doubtless resident and breeding in central Kashmir. They bear out 
Mr. Seebohm’s original measurements and point to the higher altitudes 
as the summer home of this form. It is quite probable that this bird 
does not range very far north of Kashmir, as the birds of eastern 
Turkestan are referable to a form intermediate between this one and 
the common Blackbird of Europe. The Abbott specimens, though much 
abraded, give the following measurements: 


Measurements of Merula merula maxima. 














2 ot Sh ee ae 
U.S.N.M. | oe | Pango Shee We eres ail trees : . |Exposed 
No. Sex. | Locality. | Date. Wing.| Tail. | Tarsus.| .aimen, 
— — oe — al — ——— 
| | | Inches. | Inches.| Inehes. | Inches. 
125490 | Female ad ..| Central Kashmir....-.... | July 22 5.82 | 5.07 1. 40 0. 96 
7 


125489 | Female ad .-|.....d0..-..---.--..------ | July 2 5.89| 4.73 | 1.40 . 96 


Mr. Seebohm’s measurements of the Jerdon Kashmir specimen are: 
Wing, 5.85 inches; tail, 4.90; tarsus, 1.50; culmen, 0.95. 


110. MERULA CASTANEA, Gould. 


Male, adult, western Kashmir, July 3, 1891; 7,000 feet. 

Male, adult, western Kashmir, July 6, 1891; 8,000 feet. 

Male, aon Lolab, Kashmir, July 12, 1891; 6,000 feet. 

Female, adult, Kaj Nag Mountains, Kashmir, April 23, 1892; 8,000 
feet. ‘Bill yellow; feet dirty yellow; length, 102 inches.” 
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111. MERULA ATROGULARIS (Temminck). 


Male, immature, Sind Valley, Kashmir, November 5, 1891; 6,000 feet. 
“Occurring in large flocks at the present time, especially in the 
mountains.” 

Male, adult, Indus Valley, Baltistan, November 18, 1891; 8,000 feet. 
“ Bill dark horn brown; lower mandible yellowish at base; tarsi pale 
flesh color; toes dark; length, 103 inches.” 

Female, adult, Braldu Valley, Baltistan, December 31, 1891; 9,000 
feet. ‘‘ Bill dark horn brown; lower mandible yellowish at base; feet 
fleshy brown; irides dark brown; length, 9% inches.” 

_ Female, adult, Shigar, Baltistan, January 20, 1892; 8,000 feet. “Bill 
black; lower mandible yellow at base; feet brownish flesh; irides dark 
brown; length, 92 inches.” 

Female, adult, Skardu, Baltistan, January 27, 1892; 7,000 feet. 
‘¢ Upper mandible dark horn brown, lower mandible yellowish toward 
gape; irides dark brown; length, 10 inches; feet pale brownish flesh.” 

Male, adult, Skardu, Baltistan, March 18, 1892; 7,500 feet. ‘‘Tarsi 
pale fleshy brown; toes dark fleshy brown; upper mandible horn brown, 
yellow along gape; lower mandible yellow, brown at tip; irides dark 
brown; length, 104 inches.” 

Male, adult, Srinagar, Kashmir, April 4, 1892; 5,200 feet. ‘+ Upper 
mandible brownish black, becoming yellow at gape; lower mandible 
black at tip, the rest dull yellow; feet fleshy brown; irides brown; 
length, 102 inches.” 

Female, adult, Kaj Nag Mountains, Kashmir, April 14, 1892; 7,000 
feet. “ Bill dark horn brown; lower mandible yellow at base; tarsi 
pale fleshy brown; toes dark fleshy brown; length, 93 inches.” 


112. MERULA UNICOLOR (Tickell). 


Male, adult, Vale of Kashmir, June 25, 1891; two specimens. 

Female, adult, Vale of Kashmir, June, 29, 1891. 

Male, adult, Sopor, Vale of Kashmir, April 11, 1892; 5,200 feet. 
‘Bill yellow; feet yellowish brown; irides dark brown; length, 
9 inches.” 

Male, adult, eastern Kashmir, August 19, 1891. 

Male, adult, Lolab Valley, Kashmir, July 12, 1891. 

Male, adult, Lolab Valley, May 12, 1893; 6,000 feet. “Bill orange 
yellow; feet brownish yellow; length, 94 inches.” 


113. TURDUS VISCIVORUS HODGSONI (Homeyer). 


Male, adult, western Kashmir, September 11,1891; 8,000 feet. *‘ Bill 
dark brown, lower mandible lighter at base; feet yellowish brown, 
claws nearly black.” 

Male, adult, central Kashmir, September 13, 1891; 10,000 feet.“ Bill 
dark brown; feet yellowish brown; length, 113 inches.” 
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114. OREOCINCLA DAUMA (Latham). 
Male, adult, western Kashmir, July 3, 1891; 7,000 feet. 
115, PETROPHILA CINCLORHYNCHA (Vigors). 


Male, adult, Lolab Valley, Kashmir, May 15, 1893; 6,000 feet. “ Bill 
black, gape yellow; irides dark brown; feet dark fleshy brown; soles 
yellowish: length, 7? inches.” 


116. PETROPHILA SOLITARIA (Linnzus.) 


Male, adult, Sonamarg, Sind Valley, Kashmir, June 18, 1893; 9,000 | 
feet. “Bill and feet black; irides hazel; length, 98 inches.” 

Male, adult, Dras Valley, Kashmir, June 21,1893; 10,000 feet. ‘ Bill 
and feet black; length, 83 inches.” 

Female, adult, Dras, Kashmir, June 23, 1893; 10,000 feet. ‘Bill 
black; feet blackish brown; irides clear brown; length, 84 inches.” 


117. MONTICOLA SAXATILIS (Linnzus). 


Male, immature, central Kashmir, September 22, 1891; 11,000 feet. 
“Upper mandible dark horn brown; lower mandible dark horn brown 
at tip, becoming lighter at base; length, 72 inches.” 


Family CINCLID 4. 
118. CINCLUS CINCLUS CASHMIRIENSIS (Gould). 


Female, adult, Braldu Valley, Baltistan, December 10, 1891; 10,500 
feet. ‘Bill black; tarsi pale leaden in front, dark brown behind; 
soles of feet pale; irides clear brown; length, 72 inches; extent, 112 
inches.” 

Female, adult, Braldu Valley, Baltistan, December 10, 1891; 10,500 
feet. ‘Tarsi leaden in front, dark brown behind; length,72 inches. 
Shot while running about upon the ice, apparently perfectly at home.” 

Female, adult, Braldu Valley, Baltistan, December 10, 1891; 10,500 
feet. ‘‘ Bill dark horn brown; feet dark brown, except front of tarsi, 
where pale.” 

Female, adult, Shigar, Baltistan, January 16, 1892; 8,000 feet. ‘Bill — 
almost black; front of tarsi brownish, darker behind; top of toes 
leaden; irides clear hair brown; length, 74 inches.” 

Male, adult, Leh, Ladak, July 5, 1893; 12,000 feet. ‘Bill black; 
front of tarsi and top of toes pale leaden; back of tarsi dark brown; 
soles grayish; irides clear brown; length, 84 inches.” 


119. CINCLUS ASIATICUS, Swainson. 


Female, young, western Kashmir, July 8, 1891; 8,000 feet. 
Female, young, central Kashmir, September 20, 1891; 9,000 feet. 
Female, adult, Indus Valley, Baltistan, November 15, 1891; 9,000 
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_ feet. “Bill black; front of feet leaden, dusky behind, soles paler; 
length, 7? inches.” 
Male, adult, Indus Valley, Baltistan, November 17, 1891; 8,000 feet. 
_ Female, adult, Indus Valley, Baltistan, November 17, 1891; 8,000 
_ feet. “Bill very dark horn, nearly black; feet pale leaden, darker 
behind, soles whitish; length, 72 inches.” 

Male, adult, Braldu Valley, Baltistan, December 26, 1891; 9,000 feet. 
“Pill black; irides clear brown; front of tarsi leaden, black behind; 
length, 83 inches.” 

Female, adult, Braldu Valley, Baltistan, December 28, 1891; 9,000 
feet. ‘ Bill black; irides clear brown; tarsi and upper surface of toes 
leaden; back of tarsi black; soles yellowish; length, 8 inches.” 

Female, adult, Rondu, Baltistan, January 31, 1892; 7,000 feet. “ Bill 
black; tarsi and upper surface of toes leaden, black behind; irides hair 
brown; length, 7? inches. Excessively fat.” 

Male, adult, Sind Valley, Kashmir, April 1, 1892; 7,000 feet. ‘Bill 
black; tarsi pale leaden in front, dark leaden behind; soles pale; irides 
brown; length, 84 inches.” 





Family TROGLODYTIDZ. 
120. TROGLODYTES NIPALENSIS NEGLECTUS (Brooks). 


Male, adult, central Kashmir, July 23, 1891; 11,000 feet. 

Female, adult, central Kashinir, July 24, 1891, 11,000 feet. 

Maile, adult, central Kashmir, July 24, 1891; 11,000 feet. 

Male, immature, Pir Panjal Range, Kashmir, August 29, 1891; 9,000 
feet. ‘‘Length, 32 inches.” 

Male, adult, Indus Valley, Baltistan, November 16, 1891; 8,000 feet. 
** Upper mandible dark brown; lower mandible light brown; feet dark 
brownish flesh color; length, 32 inches.” 

Female, adult, Indus Valley, Baltistan, November 16, 1891; 8,000 
feet. ‘‘ Length, 3% inches.” 

Male, adult, Braldu Valley, Baltistan, December 28, 1891; 9,000 feet. 
“Length, 32 inches.” 

Male, adult, Braldu Valley, Baltistan, January 2, 1892; 9,000 feet. 
“Upper mandible dark brown; lower mandible pale brown; irides 
dark brown; length, 3% inches.” 


Family ACCENTORID 4. 
121. ACCENTOR COLLARIS RUFILATUS, Sharpe. 


Male, adult, Indus Valley, Baltistan, November 15, 1891; 9,000 feet. 

Male, adult, Indus Valley, Baltistan, November 16, 1891; 8,000 feet. 
“Upper mandible black except at gape, where yellow; lower mandi- 
ble black at tip, base yellow; feet reddish flesh color, soles yellowish; 
irides brown; length, 63 inches.” 
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Female, adult, Rondu, Baltistan, February 4, 1892; 6,000 feet. “ Bill 
black, except base of lower mandible, which is yellow; feet pale red-— 
dish brown; irides reddish brown; length, 62 inches.” 

Male, adult, Haramosh, Baltistan, March 4, 1892; 7,000 feet. ‘Upper 
mandible black, with yellow spot at gape; lower mandible black at tip, 
the rest yellow; feet pale reddish brown, soles yellow; irides clear red- 
dish brown; length, 6% inches.” 


Measurements of Accentor collaris rufilatus. 


i ea Sex. Locality. | Date. | Wing. | Tail. | Tarsus. Culmen. 
| 





| Inches. | Inches. | 











126801 | Male ad...| Indus Valley, Kashmir. . Nov. 15 | ae 2108 0. 94 0.55 

126800 | Male ad... {LO Saee aee cena ance ae Noy. 16 3. 83 ata .97 . 56 

126802 | Femalead.| Rondu, Baltistan.-.--...-. Feb. 4 BebLs|) 2647 2941 C5 

126799 | Male ad.. i | Haramosh, Baltistan ...-... Mar. 4 3.80 | 2.63 97 | . 56 
| 








' 
| 
| 
| | 
| 
Inches. | Inches. 
| 


122. ACCENTOR HIMALAYANUS, Blyth. 


Female, adult, central Kashmir, September 22, 1891; 11,000 feet. 
“Feet yellowish brown; bill black, lower mandible yellowish at base; 
irides reddish brown.” 

Female, adult, central Kashmir, September 24, 1591; 11,000 feet. 
“Feet brownish flesh color; bill black; length, 6{ inches.” 


123. PRUNELLA FULVESCENS (Severtzoff). 


Female, adult, Indus Valley, Baltistan, November 16, 1891; 5,000 
feet. ‘Bill black; feet pale reddish flesh color; irides red brown; 
length, 6 inches.” 

Female, adult, Indus Valley, Baltistan, November 15, 1891; 9,000 
feet. 

Adult, Shigar Valley, Baltistan, November 22, 1891; 7,500 feet. 

Male, adult, Braldu Valley, Baltistan, January 2, 1892; 9,000 feet. 
‘Bill black; feet brownish flesh color; irides clear hair brown; length, 
64 inches.” 

Male, adult, Shigar, Baltistan, January 16, 1892; 8,000 feet. “ Bill 
black; feet pale reddish brown; irides clear brown; length, 6$ inches.” 

Female, adult, Shigar, Baltistan, January 20, 1892; 8,000 feet. “ Bill 
black; feet pale reddish brown; irides clear brown; length, 5f inches.” 

Female, adult, Shigar, Baltistan, January 24, 1892; 8,000 feet. ‘ Bill 
black, whitish at gape; feet pale reddish brown; length, 6! inches.” 

Female, adult, Haramosn, Baltistan, February 5, 1892; 7,000 feet. 
“Bill black; feet pale fleshy brown; irides brown.” 


124. PRUNELLA ATRIGULARIS (Brandt). 


Male, adult, Sind Valley, Kashmir, November 8, 1891; 9,000 feet. 
Male, adult, Braldu Valley, Baltistan, December 30, 1891; 9,000 feet. 
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“Bill black, gape whitish; irides hair brown; feet brownish flesh color; 
length, 64 inches.” 
Female, adult, Haramosh, Baltistan, February 16, 1892; 5,000 feet. 
“Bill black; feet brownish flesh; irides brown; length, 64 inches.” 


125. PRUNELLA RUBECULOIDES (Moore). 


Male, adult, Braldu Valley, Baltistan, December 30, 1891; 9,000 feet. 
‘“‘ Bill black; feet reddish flesh; irides reddish brown; length, 63 inches.” 

Female, adult, Khardong Pass, Ladak, July 14, 1893; 16,000 feet. 
“‘Bill black; feet pale reddish brown, claws black; irides pale brown; 
length, 64 inches.” 

Male, adult, Khardong, Ladak, July 15, 1893; 13,000 feet. “ Bill 
black; feet pale reddish brown; irides pale brown; length, 62 inches.” 

Male, adult, Sasser Pass, Ladak, July 20, 1893; 16,000 feet. ‘ Bill 
black; feet pale reddish flesh color; length, 63 inches.” 


126. PRUNELLA JERDONI (Brooks). 


Male, adult, central Kashmir, July 23, 1891; 11,000 feet. 

Female, adult, central Kashmir, July 26, 1891; 12,000 feet. 

Female, adult, central Kashmir, July 29, 1891; 12,000 feet. 

Immature, central Kashmir, September 13, 1891; 10,000 feet. 

Female, adult, central Kashmir, September 30, 1891; 10,000 feet. 

Male, adult, Gund, Sind Valley, Kashmir, April 1, 1892; 7,000 feet. 
“‘ Bill black; feet pale fleshy brown; irides reddish brown; length, 53 
inches.” 

Female, aduit, Lolab Valley, Kashmir, May 13, 1893; 6,000 feet. 
“Length, 54 inches.” 

Some of the above specimens, notably one from central Kashinir, 
show streaks on the crown, indicating an approach to Prunella strophi- 
atus, with which it may some day be found to intergrade. 


Family TIMELIID 4. 
127. TROCHALOPTERON LINEATUM (Vigors). 


Female, adult, Mount Montir, central Kashmir, July 15, 1891; 8,000 
feet. 

Male, adult, north slope of Pir Panjal range, Vale of Kashmir, 
August 21, 1891; 6,000 feet. “Upper mandible dark brown; lower 
mandible pale flesh color; feet brown.” 

Female, adult, Vale of Kashmir, November 4, 1891; 5,000 feet. 

Male, adult, Vale of Kashmir, November 4, 1891; 5,000 feet. ‘At 
this season one of the commonest and most familiar birds.” 

Female, adult, Braldu Valley, Baltistan, December 27, 1891; 9,000 
feet. ‘‘ Bill dark fleshy brown above, pale below; feet pale brownish 
flesh; irides reddish brown; length, 82 inches.” 
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Male, adult, Braldu Valley, Baltistan, January 3, 1892; 9,000 footl 
‘¢Upper mandible dark horn brown; lower mandible pale brown; feet) 
brownish flesh; irides brown; jena 84 inches.” 


128. MYOPHONUS TEMMINCKII (Vigors). 


Female, adult, western Kashmir, July 5, 1891; 7,000 feet. ‘ Lower 

mandible yellow.” 
Male, immature, Pir Panjal range, Kashmir, August 27, 1891; 8,000) 
feet. | 
Female, immature, Pir Panjal range, Kashmir, August 31, 1891; i 
7,000 feet. | 
Male, adult, Rondu, Baltistan, February 2, 1892; 6,000 feet. ‘ Upper: 
mandible plaeke reap along commissure; oes mandible yellow; 
irides brown; length, 134 inches.” | 
| 


129. LARVIVORA BRUNNEA, Hodgson. 


Male, adult, Krishnagunga Valley, Kashmir, May 6, 1893; 6,000 feet. . 
“ Bill black; feet pale fleshy brown; irides brown; length, 5 5a inches.” 

Male, adult Krishnagunga Valley, Kashmir, May 10, 1893; 7,000 > 
feet. ‘ Bill piace: feet pale brownish flesh; fence 53 inches 


Family PYCNONOTID4. 
130. HYPSIPETES PSAROIDES, Vigors. 


Female, adult, Lolab, Kashmir, July 10, 1891. “Bill dark red; feet 
red.” 
Male, adult, Lolab Valley, Kashmir, July 12, 1891; 6,000 feet. 
Female, adult, north slope of Pir Panjal range, Kashmir, August 
22, 1891; 7,000 feet. ‘Bill coral red; feet orange red; irides dark 
brown.” 
131. MOLPASTES LEUCOGENYS (Gray). 


Male, adult, Lolab, Kashmir, July 1, 1891. 

Male, adult, Lolab Valley, Kashmir, July 10, 1891; 6,000 feet. 
Male, adult, Vale of Kashmir, August 9, 1891. 

Female, adult, Vale of Kashmir, August 9, 1891. 


Family CAMPOPHAGID A. 
132. PERICROCOTUS BREVIROSTRIS (Vigors). 


Female, adult, western Kashmir, July 7,1891; 8,000 feet. 

Male, adult, Lolab Valley, Kashmir, July 11, 1891; 6,000 feet. 

Male, adult, Lolab Valley, Kashmir, July 12, 1891. 

Female, immature, Lolab, Kashmir, September 10, 1891; 8,000 feet. 

Male, adult, central Kashmir, August 2,1891; 9,000 feet. ‘Length, 
7% inches.” 
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Male, adult, Vale of Kashmir, August 14,1891. “Length, 8 inches.” 
Female, adult, Vale of Kashmir, north slope of Pir Panjal Range, 
August 21, 1891; 6,000 feet. ‘Length, 7? inches.” 





Family MUSCICAPID. 
133. HEMICHELIDON SIBIRICA (Gmelin). 


Male, adult, Lolab, Kashmir, July 1, 1891. 

Female, adult, western Kashmir, July 7, 1891; 8,000 feet. 

Female, adult, central Kashmir, July 26, 1891; 11,000 feet. 

Female, immature, western Kashmir, September 11, 1891; 9,000 feet. 

Male, adult, Vale of Kashmir, May 29, 1893.  ‘ Bill brownish black; 
lower mandible yellowish brown at base; feet black; irides dark brown; 
length, 43 inches.” 

Male, adult, Lolab Valley, Kashmir, May 13, 1894; 7,000 feet. 
“‘ Length, 43 inches.” 


134. SIPHIA HYPERYTHRA, Cabanis. 


Male, adult, Lolab, Kashmir, July 10, 1891. 

Male, young, Lolab, Kashmir, July 10, 1891. 

Male, adult, Lolab Valley, Kashmir, May 12, 1893; 6,000 feet. 
“Upper mandible dark horn brown; lower mandible brownish yellow: 
feet dark fleshy brown; length, 43 inches.” 

Young, Vale of Kashmir, August 20, 1891; 6,000 feet. 

Male, adult, Vale of Kashmir, April 27, 1892; 6,000 feet. ‘‘ Upper 
mandible dark horn brown; lower mandible yellowish brown; irides 
clear brown; feet blackish brown; length, 54 inches.” 

Female, adult, north slope of Pir Panjal range, Kashmir, August 22, 
1891; 7,000 fect. 

135. CYORNIS SUPERCILIARIS (Jerdon). 


Male, adult, western Kashmir, July 2, 1891; 7,000 feet. 

Male, adult, western Kashmir, July 3, 1891; 7,000 feet. 

Male, adult, Kaj Nag Mountains, Kashmir, April 25, 1892; 9,000 feet. 
*‘ Bill and feet black; irides blackish brown; length, 4¢ inches.” 

Female, adult, Lolab Valley, Kashmir, April 20, 1893. ‘ Bill and 
feet black; irides dark brown.” 

Female, adult, Lolab Valley, Kashmir, May 12, 1893; 6,000 feet. 
“ Bill and feet black.” 


136. CYORNIS LEUCOMELANURUS (Hodgson). 


Male, immature, Nowboog Valley, eastern Kashmir, May 29, 1592; 
7,000 feet. ‘Bill black; irides blackish brown; length, 4} inches; feet 
blackish brown.” 

Male, adult, Nowboog Valley, Kashmir, May 31, 1892; 7,000 feet. 
“Bill black; irides dark brown; feet dark fleshy brown; length, 43 
inches ” 


‘ 
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Male, adult, Krishnagunga Valley, northwest Kashmir, May 5, 1893; 
7,000 feet. ‘Bill black; feet brownish black; length, 43 inches.” 


137. STOPAROLA MELANOPS (Vigors). 


Male, adult, Lolab Valley, Kashmir, May 12, 1893; 6,000 feet. ‘ Bill 
and feet black; irides dark brown; length, 6 inches.” 

Male, adult, Vale of Kashmir, May 29, 1893. ‘Bill and feet black; 
irides dark brown; length, 64 inches.” 


138. ALSEONAX RUFICAUDUS (Swainson). 


Female, adult, western Kashmir, July 7, 1891; 8,000 feet. 

Male, adult, western Kashmir, July 7, 1891; 8,000 feet. 

Male, adult, Lolab Valley, Kashmir, May 14, 1893;~ 6,000 feet. 
“Upper mandible black; lower mandible yellowish brown; feet dark 
fleshy brown; length, 52 inches.” 

Male, adult, Nowboog Valley, eastern Kashmir, May 29, 1892; 7,000 
feet. ‘Upper mandible dark brown; lower mandible pale brown; 
feet very dark brown; length, 5? inches.” 

Male, adult, Krishnagunga Valley, Kashmir, May 6, 1893; 6,000 feet. 
“Upper mandible dark horn brown; lower mandible yellowish brown; 
feet dark fleshy brown; length, 54 inches.” 

Male, adult, Krishnagunga Valley, Kashmir, May 6, 1893; 6,000 feet. 
“Upper mandible black; lower mandible pale brownish horn; feet dark 
fleshy brown; length, 5? inches.” 


139. TERPSIPHONE PARADISI (Linnzus). 


Male, adult, Lolab, Kashmir, July 9, 1891. 
Male, adult, Vale of Kashmir, August 8, 1891. 
Adult, Vale of Kashmir, May, 1892. Three specimens. 


Family HIRUNDINID 2. 
140. HIRUNDO URBICA, Linnzus. 


Female, adult, Kharbu, Kashmir, June 26, 1893; 12,000 feet. ‘+ Bill 
black; length, 53 inches.” 

Male, adult, Indus Valley, Ladak, June 28, 1893; 10,000 feet. “ Bill 
black; irides brown; claws pale brown; length, 55 inches. Common 
along the Indus.” 


141. HIRUNDO CASHMERIENSIS (Gould). 
Female, adult, Atchibal, Vale of Kashmir, May 26, 1892. 
142, PTYONOPROGNE RUPESTRIS (Scopoli). 


Male, adult, Khartaksho, Indus Valley, Baltistan, March 23, 1892; 
8,000 feet. ‘Bill horn black; feet pale brownish flesh; irides dark 
brown; length, 53 inches.” 
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Female, adult, Khartaksho, Indus Valley, Baltistan, March 23, 1892; 
8,000 feet.‘ Billhorn black; feet pale fleshy brown; irides dark brown; 
length, 52 inches.” 

Temale, adult, Dras Valley, Kashmir, June 21, 1893; 10,000 feet. 
“Bill black; feet flesh color; length, 6} inches.” 


143. CHELIDON RUSTICA (Linneus. 


Male, adult, Vale of Kashmir, August 9, 1891. 

Female, immature, Vale of Kashmir, August 4, 1891. 

Male, aduit, Vale of Kashmir, August 9, 1891. 

Male, immature, Vale of Kashmir, August 9, 1891 

Male, immature, Vale of Kashmir, August 24, 1891. 

Female, adult, Gunderbal, Vale of Kashmir, April 2, 1892. “ Bill 
and feet black; irides brown; length, 74 inches.” 

Male, adult, Gunderbal, Vale of Kashmir, April 2, 1892. “ Bill and 
feet black; irides brown; length, 74 inches.” 

Male, adult, Vale of Kashmir, May, 1892. 

Female, adult, Srinagar, Kashmir, April 3, 1892. “ Bill and feet 
black; irides dark brown; length, 74 inches.” 


144. CHELIDON ERYTHROPYGIA (Sykes). 


Male, adult, Vale of Kashmir, May 18, 1893; 6,000 feet.‘ Bill black; 
feet dark fleshy brown; irides dark brown; length, 74 inches.” 

Female, adult, Vale of Kashmir, May 18, 1893; 6,000 feet. ‘ Bill 
black; feet dark fleshy brown; irides dark brown; length, 63 inches.” 


Family PICID. 
145. GECINUS SQUAMATUS (Vigors). 


Male, adult, Lolab Valley, Kashmir, July 12, 1891. 

Male, adult, Haramosh, Baltistan, February 22, 1892; 6,000 feet. 
“Bill yellow, base of culmen horn color; feet greenish leaden; irides 
carmine, with a paler circle; length, 14; extent, 203 inches. Only one 
pair observed. Kashmir name il ka kur (literally, tree popper).” 


146. DRYOBATES HIMALAYENSIS (Jardine and Selby). 


Female, immature, western Kashinir, July 6, 1891; 8,000 feet. 

Male, immature, western Kashmir, July 7, 1891; 8,000 feet. 

Male, western Kashmir, July 7, 1891; 8,000 feet. 

Male, adult, Lolab, Kashmir, July 10, 1891. 

Female, immature, central Kashmir, August 2, 1891; 9,000 feet. 

Immature, central Kashmir, August 2, 1891; 9,000 feet. 

Female. immature, Vale of Kashmir, August 12, 1891. 

Female, adult, Nowboog Valley, eastern Kashmir, August 15, 1591; 
7,000 feet. 

Male, adult, Pir Panjal range, Kashmir, August 27, 1891; 8,000 feet. 
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Female, adult, Haramosh, Baltistan, February 15, 1892; 9,000 feet. 
‘“‘ Bill black, base of lower mandible slaty; feet slaty; length, 93 inches. 
Only specimen observed in this region.” 

The specimens marked immature females, all have red crowns, like 
the immature males, but in one of them the crown is almost black, only 
a few scattered red feathers being present. 


147. DRYOBATES AURICEPS (Vigors), 


Female, adult, Lolab Valley, Kashmir, July 12, 1891. 
Female, adult, Lolab Valley, Kashmir, April 20, 1893. “Feet green- 
ish slate; bill horn black.” 


148. JYNX TORQUILLA, Linneus. 


Female, adult, eastern Kashmir, August 15, 1891; 7,000 feet. * Bill 
brown; feet dark greenish flesh color; irides ight orange brown.” 

Male, adult, Vale of Kashmir (western part), April 13, 1892.“ Bill 
horn brown; feet slaty, with greenish tinge; length, 72 inches.” 

Male, adult, Vale of Kashmir, western part, April 13, 1892; 5,500 
feet. ‘Bill horn brown; feet dirty yellow, claws brown; irides pale 
brown.” 

Male, adult, Vale of Kashmir, April 14, 1893. “Feet pale fleshy 
brown, with greenish tinge, claws horn color; bill horn color, dark at 
tip; irides pale brown; length, 72 inches.” 


Family UPUPIDA. 
149. UPUPA EPOPS, Linnzus. 


Male, adult, Vale of Kashmir, June 22, 1891. 
Female, adult, Vale of Kashmir, August 10, 1891. 
Female, adult, eastern Kashmir, August 18, 1891; 6,000 feet. 


Family CUCULID®. 
150. CUCULUS CANORUS TELEPHONUS (Heine). 


Male, immature, Vale of Kashmir, September 1, 1891. ‘Feet pale 
yellow; length, 134 inches. Extremely fat.” 

Female, immature, Vale of Kashmir, August 10, 1891. “Bill black; 
base of lower mandible yellowish green; irides pale brownish; feet 
yellow; length, 12 inches.” 

Male, adult, Vaie of Kashmir, April 27, 1892; 6,000 feet. ‘ Bill black; 
base of lower mandible greenish yellow; orbital skin orange; irides 
orange; length, 134 inches.” 

Male, adult, Vale of Kashmir, April 27,1892; 6,000 feet. ‘‘ Bill black; 
lower mandible greenish yellow at base; orbital skin orange; irides 
orange; feet bright yellow; length, 133 inches.” 


sea eye AS 
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151. CUCULUS POLIOCEPHALUS, Latham. 


Male, adult, Lolab Valley, Kashinir, May 15, 1893; 6,000 feet.“ Bill 
black; base of lower mandible yellowish brown; orbital skin lemon 
yellow; irides brown; feet lemon yellow; length, 107 inches.” 


152. COCCYSTES JACOBINUS (Boddaert). 


Female, adult, Vale of Kashmir, August 12, 1891. “Length, 123 
inches.” 

Female, immature, Vale of Kashmir, August 13, 1891. 

Male, adult, Vale of Kashmir, August 24,1891. ‘‘ Feet leaden blue; 
bill black; irides dark brown; length, 124 inches.” 

Male, immature, Vale of Kashmir, September 1, 1891. “+ Feet leaden 
blue; irides brown; upper mandible black; lower mandible yellowish 
brown.” 

Family ALCEDINIDA. 
153. ALCEDO ISPIDA BENGALENSIS (Gmelin). 


Male, adult, Lolab, Kashmir, July 1, 1891. 

Male, adult, Lolab, Kashmir, July 9, 1891. 

Male, adult, Lolab, Kashmir, July 10, 1891. 

Male, adult, Srinagar, Kashmir, August 4, 1891. “ Length, 
inches.” 

Adult, no data. 


~l 
th 


154. CERYLE RUDIS VARIA (Strickland). 


Male, adult, Vale of Kashmir, August 13, 1891. Three specimens. 
Female, adult, Vale of Kashmir, August 15, 1891, 


Family MICROPODID_E. 
155. MICROPUS APUS PEKINENSIS (Swinhoe). 
Female, adult, Vale of Kashmir, June 2, 1893. ‘ Bill and claws 
black; feet dark fleshy brown; length, 7 inches.” 
Male, adult, Dras, Kashmir, June 22, 1893; 10,000 feet.“ Bill black; 
length, 7 inches.” 
Family CORACIID 4. 
156. CORACIAS GARRULA, Linnzus. 
Male, adult, Vale of Kashmir, June 28, 1891. 
Female, adult, Lolab, Kashmir, July 10, 1891; 6,000 feet. 
Male, immature, eastern Kashmir, Angust 18, 1891; 6,000 feet. 


Family MEROPID§, 
157. MEROPS APIASTER, Linnzus. 
Female, adult, Vale of Kashmir, August 9, 1891. 
Male, adult, Vale of Kashmir, August 10, 1891. ‘Bill black; feet 
leaden; irides brown.” 
Proc. N>M. 95——32 
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Family PSITTACID. 
158. PALAZFORNIS SCHISTICEPS, Hodgson. 


Male, immature, Lolab Valley, Kashmir, July 1, 1891. 

Male, adult, Lolab Valley, Kashmir, July 10, 1891; 6,000 feet. 
“Upper mandible red, yellow at tip; lower mandible yellow; feet 
slate; irides white.” 

Male, adult, Lolab Valley, Kashmir, July 10, 1891. 

Male, immature, Lolab Valley, Kashmir, July 12, 1891. 

Male, adult, Vale of Kashmir, August 22, 1891; 6,000 feet. “ Upper 
mandible red at base, yellow at tip, as is lower mandible; cere orange; 
irides yellowish white; feet dirty yellowish brown; length, 194 inches.” 

Immature, Vale of Kashmir, August 23, 1891; 6,000 feet. ‘ Bill 
yellow; feet greenish brown.” 


Family COLUMBID. 
159. COLUMBA INTERMEDIA, Strickland. 


Male, adult, Dras Valley, Kashmir, November 9, 1891; 10,000 feet. 
‘‘Trides orange; feet pinkish red; length, 14 inches.” 

Female, adult, Dras Valley, Kashmir, November 9, 1891; 10,000 feet. 
“ Leneth, 13 inches.” 

Male, adult, Dras Valley, Kashmir, March 27,1892; 9,000 feet. ‘ Bill 
black; feet red; irides orange red; cere white; length, 133 inches.” 

Male, adult, Dras, Kashmir, June 21, 1893; 10,000 feet. ‘‘ Bill black; 
cere white; feet red, claws black; irides brownish yellow; length, 13 
inches.” 

Female, adult, Haramosh, Baltistan, February 16, 1892; 5,500 feet. 
‘Bill black; cere grayish white; feet red; irides yellowish brown; 
length, 12% inches.” 

Male, adult, Haramosh, Baltistan, March 8, 1892; 7,000 feet. ‘+ Bill 
black; cere gray; feet dull pink; irides orange, paler near pupil; length, 
132 inches.” 

The female from Haramosh has the rump gray, similar to the back; 
the male, on the other hand, has a very pale gray rump, the lower part 
being almost white. The four Dras birds show considerable grayish 
white on the rump, the color being in rather marked contrast with the 
gray of the back. 


160. COLUMBA RUPESTRIS (Pallas). 


Male, adult, Braldu Valley, Baltistan, December 23, 1891; 10,000 
feet. ‘Bill black; feet dull red; irides orange; length, 134 inches.” 

Male, adult, Namika-la Pass, Kashmir, June 26, 1893; 12,000 feet. 
‘Bill black; cere white; rrides red; feet pink, claws black; length, 133 
inches.” 
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161. COLUMBA LEUCONOTA, Vigors. 


Male, adult, Braldu Valley, Baltistan, December 23, 1891; 10,000 feet. 
“Bill black; cere dusty gray; feet bright red; irides yellow; length, 133 
inches.” 

162. TURTUR FERRAGO (Eversmann). 

Female, adult, Vale of Kashmir, August 25, 1891; 6,000 feet. ‘Bill 
black at tip, dusky purple at base; feet dark purple; irides orange; 
length, 123 inches.” 

Male, adult, Vale of Kashmir, September 1, 1891. ‘Feet dull purple; 
irides orange; bill dull purple at base, leaden blue at tip.” 

Male, immature, central Kashmir, September 12, 1891. “Feet dull 
purple; base of bill dusky purple, tip dull leaden blue; irides orange; 
length, 134 inches.” 

Male, adult, Pir Panjal range, Kashmir, August 29, 1891; 9,000 feet. 
“Length, 123 inches.” 


163. TURTUR DOURACA, Hodgson. ’ 


Male, adult, Vale of Kashmir, August 12, 1891. ‘Feet dark purple; 
irides red.” 

Male, adult,-Vale of Kashmir, August 12, 1891. “Feet purple; 
inides red.” : 

Male, adult, Vale of Kashmir, August 24, 1891. ‘ Feet dull purple; 
bill black.” 

Male, adult, Vale of Kashmir, August 10, 1891. 


164. TURTUR HUMILIS (Temminck). 


Male, adult, Vale of Kashmir, June 25, 1891. 


Family PHASIANID. 
165. TETRAOGALLUS HIMALAYANUS, Gray. 


Female, immature, central Kashmir, September 30, 1891; 11,000 feet. 
““Naked skin behind eye yellow; front of tarsus and top of toes orange 
brown, rest of feet dull brown; irides light brown; length, 224 inches; 
weight, 33 pounds.” 


166. CACCABIS SAXATILIS CHUCAR (Gray). 


Male, adult, central Kashmir, September 21,1891; 11,000 feet.‘ Bill 
vermilion; feet dull red; length, 154 inches; weight, 20 ounces.” 

Female, adult, central Kashmir, October 1, 1893; 11,000 feet.‘ Bill 
dark red; feet red; irides pale brown; length, 154 inches; weight, 14 
ounces.” 

Male, adult, Rondu, Baltistan, February 4, 1892; 6,000 feet.“ Bill 
red; feet red; irides brown; length, 14% inches; weight, 20 ounces.” 

Male, adult, Haramosh, Baltistan, March 8, 1892; .7,000 feet.  “ Bill 
and feet red; irides clear brown; length, 14 inches; weight, 17 ounces.” 
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Male, adult, Leh, Ladak, July 1, 1895; 11,000 feet. ‘Bill dark red; 
irides brown.” 

The Ladak specimen is somewhat lighter than the rest of the series, 
but this is due in part to the worn condition of its plumage. I presume 
this individual represents the form described by Hume and Henderson 
as Caccabis pallescens. 


167. LOPHOPHORUS REFULGENS, Temminck 


Male, adult, central Kashmir, October 16, 1891; 9,000 feet. ‘Length, 
284 inches; weight, 65 pounds; feet greenish brown; bill dark brown, 
paler below and along gape.” 

Female, adult, central Kashmir, October 15, 1891; 9,000 feet. ‘Irides 
brownish gray; feet greenish; length, 24 inches; weight, 35 pounds.” 


Family ARDEID. 
168. ARDETTA MINUTA (Linnzus). 


Male, adult, Dal Lake, Vale of Kashmir, May 25, 1893. “Feet and 
legs pale green; claws horn brown; bill horn black above, greenish 
yellow beneath; irides brownish yellow; length, 14? inches.” 

Female, adult, Dal Lake, Vale of Kashmir, May 25, 1893. “Feet 
and legs green; bill brownish horn above, brownish yellow beneath; 
irides brownish yellow; length, 133 inches.” 

Female, adult, Dal Lake, Vale of Kashmir, May 25, 1893. ‘Bill 
horn black above, greenish yellow beneath; feet green; irides brownish 
yellow; length, 15 inches.” 


169. NYCTICORAX NYCTICORAX (Linnzus). 


Male, adult, Vale of Kashmir, June 3, 1893. 


Family ANATIDA. 
170. ANAS BOSCHAS, Linnezus. 
Male, Braldu Valley, Baltistan, December 6, 1891. 
171. ANAS CRECCA, Linnzus. 


Male, adult, Vale of Kashmir, winter of 1891~’92. 
Female, adult, Shigar Valley, Baltistan, November 22, 1891; 8,000 
feet. ‘Length, 142 inches.” 


172. NYROCA NYROCA (Giildenstadt). 


Female, adult, Vale of Kashmir, May 27, 1893. ‘Bill, feet, and legs 
leaden; webs black; irides dirty gray; length, 164 inches.” 
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Family LARUD AS. 
173. LARUS RIDIBUNDUS, Linnezus. 


Female, adult, Woolar Lake, Kashmir, October 27, 1891; 5,000 feet. 
“Bill red; feet dull red.” 

Female, immature, Woolar Lake, Kashmir, October 27, 1891; 5,000 
feet. ‘Feet brownish flesh color.” 

Female, immature, Woolar Lake, Kashmir, October 27, 1891; 5,000 
feet. “Feet brownish yellow.” 


174. HYDROCHELIDON LEUCOPAREIA (Temminck). 


Male, adult, Woolar Lake, Kashinir, August 4, 1891.“ Bill and feet 
dark carmine; length, 104 inches.” 
Female, adult, Woolar Lake, Kashmir, August 4, 1891. 


Male, immature, Vale of Kashmir, September 4, 1891, 


Family JACANID AS. 
175. HYDROPHASIANUS CHIRURGUS (Scopoli). 


Male, adult, Woolar Lake, Vale of Kashinir, June 23, 1891. 

Male, adult, Woolar Lake, Vale of Kashmir, June 23, 1891. 

Female, adult, Woolar Lake, Vale of Kashmir, June 25, 1891. ‘“ Fe- 
male is much the larger of the sexes.” 

Male, adult, Woolar Lake, Vale of Kashmir, August 4, 1891. 

Female, adult, Woolar Lake, Vale of Kashmir, August 4, 1891. © Bill 
and feet pale leaden blue; imdes dark brown; length, 21? inches.” 

Female, immature, Woolar Lake, Vale of Kashmir, October 27, 1891; 
5,000 feet. 


Family CHARADRIIDAS. 
176. AEGIALITIS DUBIA (Scopoli). 
Male, immature, Woolar Lake, Kashmir, October 27, 1891; 5,000 feet. 
177. ASGIALITIS DUBIA JERDONI (Legge). 


Male, adult, Vale of Kashmir, April 12, 1892; 5,200 feet. ‘ Bill black, 
yellow at base; feet slaty; irides very dark brown; length, 64 inches.” 
The wing of this specimen measures 3.90 inches, 


178. VANELLUS VANELLUS (Linnezus), 


Male, immature, Woolar Lake, Kashinir, October 27,1891; 5,000 feet. 
“ Peet brown,” 

Male, ummature, Woolar Lake, Kashmir, October 27,1591; 5,000 
feet. 
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179. SARCOGRAMMUS INDICUS (Boddzert). 


Male, adult, Vale of Kashmir, September 1, 1891. “ Feet yellow; 
base of bill and cere dark crimson, tip of bill black; irides reddish 
brown.” 


Family SCOLOPACID 2. 


180. CALIDRIS ARENARIA (Linnzus). 


Female, adult, Woolar Lake, Kashmir, October 27, 1891; 5,000 feet. 
181. TOTANUS OCHROPUS (Linnezus). 


Female, adult, Vale of Kashmir, August 13, 1891. 

Male, immature, Woolar Lake, Kashmir, October 26, 1891; 5,000 feet. 

Male, immature, Woolar Lake, Kashmir, October 26, 1891; 5,000 feet. 
“Feet greenish slate color.” 

Male, immature, Woolar Lake, Kashmir, October 28, 1891; 5,000 feet. 
‘‘ Bill greenish at base, becoming black at tip; feet greenish; length, 
94 inches. Very common.” 


182. ACTITIS HYPOLEUCOS (Linnzus). 
Female, adult, Nowboog Valley, eastern Kashmir, May 30, 1892; 


6,500 feet.‘ Bill brown, black at tip; feet greenish slate; irides dark 
brown; length, 8} inches.” 


183. ROSTRATULA BENGHALENSIS (Linnzus). 
Female, adult, Vale of Kashmir, May 27, 1893. ‘“ Feet and legs 


leaden, with greenish tinge; bill dull reddish, olivaceous near base; 
claws brown; length, 92 inches. Contained a mature egg.” 


Family RALLID A. 
184. FULICA ATRA, Linnzus. 


Female, adult, Woolar Lake, Kashmir, April 11, 1892. ‘Feet pale 
leaden, soles dark leaden; irides blood red; bill and frontal plate white; 
length, 153 inches.” 


185. GALLINULA CHLOROPUS (Linnzus). 
Adult, Vale of Kashmir, May, 1892. 
Female, adult, Vale of Kashmir, June 3, 1893. “Feet and legs 
green; bill and frontal plate red, point of bill greenish yellow; irides 
brown; length, 124 inches.” 


186. AMAURORNIS AKQOL (Sykes). 


Male, young, Vale of Kashmir, September 5, 1891. 
This specimen is very young, just leaving the downy stage, and L 
have some slight misgivings about the correctness of the identification. 


AY ee 
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The back is uniform rich brown (between bistre and vandyke brown); 
lower throat, lores, and ear coverts gray (between drab and smoke 
gray); middle of breast pale buff, passing laterally into deep wood 
brown, this color much deeper on flanks; median line of abdomen white; 


sides of abdomen and thighs drab gray; throat and chin white, mingled 


with black down. All of these color patches are sharply defined, and 
narrowly separated from each other by lines of the black down which 
had evidently a short time previously covered the bird. Tarsus, 1.52 
inches; culmen, 0.89. 


187. LIMNOB4ZNUS FUSCUS, (Linnzus). 


Female, adult, Vale of Kashmir, May 30, 1893.‘ Bill black above, 
greenish beneath; legs and feet vermilion, claws horny brown; irides 
red; orbital skin red; length, 74 inches.” 


Family PODICIPID 4. 
188. COLYMBUS FLUVIATILIS, Tunstall. 


Male, adult, Vale of Kashmir, April 8, 1893.“ Bill black, tip white; 
bare skin at base of bill and gular patch pale green; outsides of feet 
and soles black; inner sides of tarsi and tip of toes greenish slate; 
irides brownish green; length, 10 inches.” 

Female, adult, Vale of Kashmir, June 2, 1893. ‘‘ Feet greenish slate; 
bill black; skin at base of lower mandible pale yellowish green; irides 
yellowish brown.” 








OSTEOLOGICAL AND PTERYLOGRAPHICAL CHARACTERS 
; OF THE PROCNIATIDA. 


By F. A. Lucas, 
Curator of the Department of Comparative Anatomy. 


THE striking characters of the skull of Procnias are the total absence 
of the transpalatine processes, the small size of the interpalatines, and 
the slenderness and outward curvature of the prepalatine bars, which 
makes the interpalatine vacuity almost oval in shape. I do not recall 
any other passerine in which the transpalatine process is totally absent, 
a condition which exists in such distant relatives of the Passeres as 
Thinocorus and Turnix. In the skull of a “half-ripe” embryo of a 





Fig. 3. 





Fig. 2. 
PALATAL REGIONS. 
(1) Petrochelidon lunifrons; (2) Proenias tersa; (3) Piranga erythromelas. 
Slightly enlarged. 

swallow,! the transpalatine processes are seen to ossify from separate 
centers, so that the condition found in Proenias may be considered as 
due to lack of development. : 

The maxillopalatines are long, slender, scarcely expanded at their 
free ends, and slightly pneumatic. There is a stout palatomaxillary 


! Parker, ‘Skull of Agithognathous Birds,” Part II, pl. uu, fig. 4. 
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process, whether or not developed from a separate center is not known. 
The vomer is characteristically passerine, with the edges of the anterior 
extremity much upturned, instead of flattened, as in swallows and 
tanagers.' In the approximation of the pterygoids to the basitemporal 
region, there is a suggestion of such forms as MJieropus, this being 
noticeable in many so-called picarian birds. 

The jaw possesses no salient characters, but in spite of its broad, 
swallow-like shape, its general characteristics are suggestive of tana- 
erine rather than of hirundine affinities, and the same is true of the 
shape of the narial openings, although from the width of the cranium 
it might be thought that the reverse would be the case. The ventral 
portion of the ectoethmoid is narrow, as in tanagers, instead of being — 
expanded, as in swallows, and the postpalatines are produced over the © 
pterygoids, which again does not happen in swallows. 

The hyoid bones are short, the tongue itself hirundine in pattern, — 
with its posterior portion covered with short, backwardly directed . 

| 
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papille. The same style of tongue occurs among the swifts, and will 
probably be found in other insectivorous birds, in which the tongue is 
capable of but little protrusion. The manus is strictly passerine, as is 
also the hypotarsus, which has five tendinal!l perforations, whereof the 
postero-outermost is closed by cartilage, as in 
some swallows, although this is a comparatively 
unimportant particular. 

The skull of Chlorophonia, although not typi- 
cally tanagrine, bears no close resemblance to 
that of Procnias, although the two are usually 
placed near one another. 

Résumé.—The skull, in spite of its superficial 
resemblance to that of a swallow, is structur- 
ally more nearly like that of such a typical tanager as Piranga erythro- 
melas; but in the characters of the palate, Procnias departs so widely, 
not only from the tanagers, but from the large majority of passerine 
birds, .as to warrant the establishment of a separate family for the 
members of the genus. 

Iam indebted to Mr. Hubert L. Clark, who compared the pterylosis 
of Proenias with that of a number of tanagers, for the appended notes. 
Unfortunately the only specimen of Procnias available was a dried skin, 
and this at first sight appeared to show a dorsal apterium, although 
close examination showed that, in all probability, this was due to loss 
of feathers in making up the skin. 

“The ninth primary is the longest and the others follow in regular 
succession, eighth, seventh, sixth, etc., but the eighth is practically equal 
to the ninth. While this arrangement is by no means rare among the 
Passeres, it is not the rule, as the nimth is usually shorter than the 





Fig. 4. 


HEAD OF PROCNIAS TERSA. 


Natural size. 


' Comparison is made with the swallows, because superficially the skull of Procnias 
; y =e : 
strongly suggests that of a swallow. : | 
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eighth or seventh. In the specimens of Rhamphocalus passerini, Tan- 
agra darwini, and Tanagra palmarum, which were examined with Proc- 
nias for comparison, the arrangement was quite different, Ahamphocelus 
having the ninth about equal to the first and second, and much shorter 
than the sixth, which was the longest; the two Tanagras had the sixth, 
seventh and eighth about equal, the ninth shorter and about equal to 
the fifth. 

‘In the arrangement of the feathers of the head, Procnias differs from 
most Passeres by having several of the rows on the posterior part of the 
erown on each side widely sepa- 
rated, thus forming a peculiarly 
marked longitudinal pattern. 
This arrangement is, however, 
probably due to the increased 
width of the head, which is much 
the shape of a swallow’s; the 
same arrangement, due to proba- 
bly the same cause, is carried to 
the extreme in the Caprimulgi. 

‘The form of the dorsal tract is 
very different from that of Rham- 
phocelus or Tanagra, all of which 
are figured to show the variations. Fig. 5. 

Tt is a little like 7. palmarum, or Ras sa Ree ea es 

Certhiola as figured by jnucas;! (a) Procnias tersa; (b) Tanagra darwini; (¢) ‘ana- 
but the diamond-shaped dorsal gra palimarom id) Bhamphcelus passer 
tract is longer and nearer the 

middle of the back. The ventral and femoral tracts were destroyed in 
making the skin, and no proper conception could be formed of the cervi- 
eal or sternal tracts, as they were twisted and crowded all out of shape. 

“There is nothing in the ptervlosis of Chlorophonia to indicate any 
relationship to Procnias, but on the other hand there is a decided 
resemblance to Tanagra palmarum. In faet, the only difierence from 
that species worth noting is the smaller size of the dorsal tract, the 
shape being apparently the same. 

“The pterylosis of Procnias is evidently passerine, but shows no par- 
ticular leaning toward any group, and seems to differ slightly from the 
tanagers, with which it has hitherto beenclassed. As far as pterylosis 
alone is concerned, it may be placed anywhere among the Passeres, but 
not too far from the warblers, finches, or swallows.” 






= 
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Two-thirds natural size. 


1 Proc. U.S. Nat. Mus., XVII, 1894, p. 303. 





ON BIRDS COLLECTED BY DOCTOR W. L. ABBOTT IN THE 
SEYCHELLES, AMIRANTES, GLORIOSA, ASSUMPTION, 
ALDABRA, AND ADJACENT ISLANDS, WITH NOTES ON 
HABITS, ETC., BY THE COLLECTOR. 


By ROBERT RIDGWAY, 
Curator of the Department of Birds. 


THE present paper is based upon two collections made by Dr. W. L. 
Abbott, of Philadelphia; one, of 59 specimens, on the Seychelles, dur- 
ing March, April, and May, 1890; the other, of 205 specimens, on Alda- 
bra, Assumption, the Amirante group, He Glorieuse, and other islands 
northwest of Madagascar, during the period extending from July, 1892, 
to January, 1893, inclusive. 

The representation of species, including several accidental visitants, 
is believed by Dr. Abbott to be very nearly complete, as the following 
extract from a letter received from him, written at Mahé, Seychelles, 
March 10, 1893, will more fully explain: 

“T have now visited nearly all the small islands in this neighborhood, 
and think the collection of birds which has been sent is nearly compicte. 

... L think almost all the sea birds frequenting these seas are con- 
tained in this collection and the one sent three years ago. The only 
land birds of the Seyehelles which I failed to obtain were Gymnoscops 
insularis, Tristram, and Paleornis wardi, E. Newton, but of the latter 
I obtained a specimen a few days since. It is on the verge of extine- 
tion here, but is said to be still fairly common in the neighboring island 
of Silhouette. 

“No land bird exists (unless introduced) on any of the Aimirantes or 
other islands between the Seychellesand Cosmoledo and Aldabra. This 
is probably due to the fact that these islands are extremely small, and 
consequently any small bird would be sooner or later blown to sea 
during the occasional (though rare) hurricanes. 

“Aldabra proved quite interesting. I remained there three and a 
half months. and obtained specimens of all resident species. There 
are fourteen land birds resident, and I picked up six others that were 
evidently ‘passers-by.’ Also obtained nests and eggs of most of them. 
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Am sending you (in another letter) a full account of their habits, which 
may prove interesting. Of the fourteen residents at least eleven will 
prove new to science, I think.’ The barn owl [undetermined form, pos- 
sibly new] and the fruit pigeon [Alectrwnas sganzini| seem similar to 
those of Madagasear. The Tinnunculus appears different. The ‘flight- 
less bird’ proves to be a rail, as I anticipated. It is confined to the 
islands of Aldabra, Assumption, Astove, and Cosmoledo, though, as 
the last two were not visited, I only know by hearsay.? The most con- 
spicuous water bird of Aldabra, which may be identical with that of 
Madagasear and Africa, is the flamingo. 

“After leaving Aldabra I visited, and got wrecked upon, Gloriosa 
Island, near Madagasear, where I found three of the five land birds to 
be entirely different from those of Aldabra, and expect they may turn 
out to be new. Was unable to get to Cosmoledo and Astove, although 
three attempts were made; feel certain that they contain something 
interesting.” 





I.—BIRDS FROM THE SEYCHELLES. 
Family LARIDE. 
1. STERNA BERNSTEINI, Schlegel. 


One specimen; Flat Island, August 7. 


2. STERNA MINUTA, Linnzus. 


(ne specimen; Mahé, April 2. 


3. STERNA ANAZZTHETUS, Scopoli. 


Two specimens; Mahé, April 1, the other, without locality, August. 


4. ANOUS STOLIDUS (Linnzus). 
Three specimens; Seche, April 3. 


5. GYGIS ALBA (Sparrmann), 


Two specimens; Mahé, March 30, 


Family STERCORARIID A, 
6. MEGALESTRIS ANTARCTICUS (Lesson). 


One specimen, without special locality, August 5. 


1'The number of new forms from Aldabra which I have been able to make out is 
only seven, but several others doubtfully referred to forms already known may prove 
to be really distinct when actually compared, our collection lacking the necessary 
material for making satisfactory comparisons.—h. R. 

‘The Aldabra and Assumption birds prove to be different, however, the latter new 
to science. Both forms are related to, but quite distinct from, the Madagascar 
species, Dryolimnas cuviert (Pucheran).—R. R. 
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Family PROCELLARIID. 
7. PUFFINUS TENEBROSUS, Pelzeln? 


Puffinus tenebrosus, PELZELN, Ibis, 1873, 47 (King George’s Sound; Vienna Imp. 
Mus.). 

Three specimens; Ile Cousin, May 7. 

Specific characters.—Similar to P.auduboni, Finseh,’ but smaller (wing 
slightly shorter, other measurements, except length of nasal tube, very 
much less), tail much less graduated, and under tail-coverts more exten- 
sively dusky; no trace of whitish spot over anterior angle of eye; lores 
and ear-coverts almost wholly dusky; outer side of tarsus Rane a eholle 
dusky (nearly the lower half quite black), and outer side of middle toe 
also chiefly dusky; anterior margin of webs dusky. 

Trefer this bird, which is obviously distinet from P. auduboni, though 
nearly related, to Pelzeln’s P. tenebrosus with much doubt. The latter, 
according to tite original description, lacks the dusky anterior margin 
to the webs, and there are certain other discrepancies; but unless it is 
P. tenebrosus, | do not know what to call it. 

According to Finsch,? P. obscurus (Ginelin) ‘may be distinguished at 
once by the uniform pure white under tail-coverts,” while the present 
bird has these feathers even more extensively dusky, as well as rather 
darker in color than in P. auduboni. It seems, however, that My, Sal 
vin differently interprets or identifies P. obscurus, since, in making 
comparison between different specimens of what he calls that species, 
he mentions,* as exceptional, a specimen from Sainoa, in which “the 
crissum is white in the middle to its extremity, the sides alone being 
dusky,” while in another Samoan bird ‘‘the central feathers of the cris- 
sui are dusky, tipped with white.” F 

Possibly the present bird may be P. obscurus, according to Mr. S$ Sal- 
vin’s view as to what constitutes that species; but, lacking specimens 
for comparison, | can not make a satisfactory determination of the 




















question. 
Measurements * of Pufinus tenebrosus (2) from the Seychelles. 
ieee mc Eo eee 
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Nay rcp a! baer ct Oe 7.473. 00| .49 1.02) .30| .251.423.57 
\ 1 
*The measurements in this table are 1m inches. 
PPufinus auduboni, FINscu, Proc. 760k Soe. Lond., 872, 111, (Atlantic Ocean). 


P. obscurus, Audubon et Auctorum, nee Procellaria Be Gmelin. 
2Proc. Zool. Soc. Lond., 1872, p. 111. 
SIbis, July, 1888, p. 357. 
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11950 |....do ....| Female ad-}.-..- Oger ees [pee 7.65 3.50! . 751.25 . 30) . 26/1. 401.70 
110651 |....do ....| Male ad...) Green Key, | Apr. 4, 1884 §.15'3. 60] .90)1. 18) .30) . a aes 75 
| Bahamas. | 
HiOG54415- aol. = | Male ad... Washerwo- | May 7, 1884 8.003. = Fa 22Ir. 30) 28/1. 65/1. 85 
man Key, | | | 
| | Bahamas. | | | | 
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110626 |..-.do ....| Malead... -...- Gane see Gosoe dower 8. 003.50} .90)1. 12] . 27) . 28/1. 60/1. 80 | 
10657 |5---doy_--| Memaleado.—- =. don oos4 | se doarssa-- 7.923. 65) .85)1. 12] .28) . 27/1. 6011.80 | 
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114978 |....do ....] Femalead. Grenada, | Apr.2, 1888 |7, 823. 62) .92/1.08) .25]_...1.60)1. 90 
| West In- | | | 
dies. 2 | | 
a ee I (Paes 
AST OTANCS| $23 e-cceceise 7. 93/3. 58 0. 86/1. 17| . 29] . 271. 58/1. 80 
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* The measuremeuts in this table are in inches. 


Family RALLID. 
8. GALLINULA CHLOROPUS (Linnzus), 


Two specimens; La Digue, April 10, 


Family ARDEID A. 
9, BUBULCUS BUBULCUS (Savigny). 
One specimen; Ile Coétivy, August 10. 
10. BUTORIDES ATRICAPILLUS (Afzelius). 


Two specimens; Mahe, April 4, and La Digue, April 10. 


Family PHAETONTID2. 
11. PHAETON CANDIDUS (Drapiez). 


Three specimens; Mahé, March 29, 30, 


Family COLUMBIDZ. 
12. TURTUR PICTURATUS (Temminck) (2). 


One specimen; Mahé, July 19. 

This specimen, an adult female, differs so decidedly in coloration from 
an adult male of true 7. picturatus, from Madagascar, that very much | 
doubt whether the two birds are identical. The Mahé specimen is 


ali 
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altogether paler in coloration, the back and lesser wing- “coverts being 
light rusty chocolate, instead of deep violet-bay, and the under parts 
dull vinaceous-buff, instead of deep vinaceous, There are also other 
minor differences. 

According to Dr. Sclater? this bird was “certainly” introduced into 
the Seychelles; but whether from Madagascar or Mauritius is not 
stated. The bird found in Mauritius is ‘“‘ believed by Professor Newton 
to have been originally introduced there from Madagasear,* and Dr. 
Sclater says‘ that a Seychelles skin examined by him did not differ 
from Mauritius examples. Dr. Abbott, however, is positive that the 
Seychelles bird is not an introduced species, but a native of the islands, 

It remains to be seen whether adult males from the Seychelles differ 
as much from Madagascar specimens of the same sex as does the female 
from a Madagascar male. From the nature of the differences observed, 
noted above, I am inclined to think that there are sufficient differences 
existing to warrant their separation; and should this surmise prove 
correct, and there be no mistake concerning the alleged introduction of 
the Seycheiles bird from Mauritius, then the logical conclusion would 
be that the birds of the last-mentioned island are indigenous, and not 
introduced from Madagascar, as Professor Newton believed. In view 
of the above facts, I propose for the Seychelles bird the name Turtur 
abbotti. 

13. TURTUR ROSTRATUS, Bonaparte, 

Two specimens; Mahé, March 19 and 29. 

14. ALECTRGENAS PULCHERRIMA (Scopoli), 


Five specimens; Mahé, March 30 and July 22. 


Family FALCONID. 
15. TINNUNCULUS GRACILIS (Lesson). 


Two specimens; Mahé, March 28 and April 4. 


Family PSITTACID A. 
16. CORACOPSIS BARKLYI, E. Newton. 
Two specimens; Ile Praslin, May 6. 
17. PALAXKORNIS WARDI, E. Newton. 


One eecmen; ae) March. 


‘Its measurements are as Bie Wing, 6.40 inches; tail, 4.55; culmen, 0.75; 
tarsus, 0.68. 

?Proc. Zool. Soc. Lond., 1871, p. 693. 

’Sclater, loc. cit. 

4Loc. cit. 


Proc. N. M. 95 





3d 
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Family CUCULIDA. 
18. CUCULUS Sp?. 


No specimens sent, but Dr. Abbott writes that a gray cuckoo, rather 
larger than the one found in Madagascar, occurs on Mahé. He saw 2 
fragmentary specimen in the possession of an English druggist at Port 
Victoria. 

Family MICROPODID®. 
i9. COLLOCALIA FRANCICA (Gmelin). 


Two specimens; Mahé, April 17. 


Family “TIMELIIDA.” 
20. IXOCINCLA CRASSIROSTRIS (E. Newton). 


Four specimens; Mahé, Mareh 28, 29. 
) 9 9 





21. COPSYCHUS SECHELLARUM, A. Newton. 


Two specimens; Marianne, April 11. 


Family MUSCICAPID. 
22. TERPSIPHONE CORVINA (E. Newton). 


Six specimens; La Digue, April 9, 10; Marianne, April 11. 


Family NECTARINIID A. 
23. CINNYRIS DUSSUMIERI (Hartlaub). 
Seven specimens; La Digue, April 9; Félicite, April 12; He Cousin, 
May 7; Mahé, March 28. 
Family MELIPHAGIDA. 
24. ZOSTEROPS SEMIFLAVA, E. Newton. 
One specimen;. Marianne, April 11. 
25. ZOSTEROPS MODESTA, E. Newton. 


Three specimens; Mahe, March 28. 


Family PLOCEIDZ&. 
26. NESACANTHUS SECHELLARUM (E. Newton). 
Four specimens; Le Cousin, May 7; Marianne, April 11. 
27. FOUDIA MADAGASCARIENSIS (Linnzus). 


Two specimens; Mahé, March 28, 31. 





1898. PROCEEDINGS OF THE NATIONAL MUSEUM. 515 








II. BIRDS OF THE AMIRANTE GROUP. 
Family LARID. 
1, STERNA BERNSTEINI, Schlegel. 
lle Poivre; no specimens. 
2. GYGIS ALBA (Sparrmann). 


Iles Alphonse, Des Roches, Poivre, St. Joseph, and D’Arros; no 


specimens. 
3. ANOUS STOLIDUS (Linnzus). 


le Poivre; no specimens. 


Family PROCELLARIID A. 
4. PUFFINUS SPHENURUS, Gould. 


Two specimens; Ile Poivre, August 29. Creole name Fouquet. 
(Abbott, MS.) 


Family DROMADIDA. 
5. DROMAS ARDEOLA, Paykull, 


Ile Poivre; no specimens. 


Family ARENARIID 2. 
6. ARENARIA INTERPRES (Linneus). 


Nes Poivre, St. Joseph, and D’Arros; no specimens. 


Family SCOLOPACIDE. 
7. NUMENIUS ARQUATUS MADAGASCARIENSIS (Linnzus). 
One specimen; Ile Poivre, August 27. 
8. NUMENIUS PHAOPUS (Linnezus),. 
Iles Alphonse, Des Roches, Poivre, St. Joseph, and D’Arros; no 
specimens. ; 


9. TOTANUS NEBULARIUS (Gunnerus), 


One specimen, Ile St. Joseph, August 29. 


Family ARDEIDZ. 
10. ARDEA CINEREA, Linnezus. 
Iles Alphonse, Poivre, and St. Joseph; no specimens. 
11. BUTORIDES ATRICAPILLA (Afzelius). 


Ne Alphonse, August 24; one specimen. Also found on Hes Des 
Roches, Poivre, St. Joseph, and D’Arros, fide Abbott, MS. 


* 
a 
‘ 
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12. BUBULCUS BUBULCUS (Savigny). 


Hes Alphonse, Des Roches, Poivre, St. Joseph, and D’Arros; no 
specimens. 
Family PELECANIDA. 
13. PELECANUS RUFESCENS, Gmelin. 


One specimen; Ile St. Joseph, August 29. 

‘A small colony—perhaps one hundred individuals”—said by Dr. 
Abbott to inhabit Ile St. Joseph, and noteworthy “as being the only 
colony of pelicans in these seas.” 


Family SULID. 
14. SULA PISCATOR (Linnzus). 4 


One specimen; Le St. Joseph, August 29. Also found on Ne D’Arros. 
(Abbott, MS.) 

15. SULA LEUCOGASTRA (Boddaert). 

Three specimens; lle D’Arros, August 30. Also found on Le Poivre 
and St. Joseph. 

‘Creole name, ‘Capucin” Only a few pairs live in Aldabra. Breeds 
in considerable number in Gloriosa; also in the Amirantes.” (Abbott, 
MS.) 

It seems that Dr. Abbott confounded this species with the gray phase 
of S. piscator; atleast the only specimens which he sent of S. lewcogaster 
are the three from Isle D’Arros, Amirantes, mentioned above. 


Family FREGATID. 
16. FREGATA ARIEL (Gould). 


One specimen; Ile St. Joseph, August 29. 

The name ariel, Gould, having been quite generally cited as a syno- 
nym of minor, Gmelin, it is proper that I state here my reasons for 
reinstating it as a specific name: 

A reference to Gmelin’s diagnosis and the descriptions and figures 
upon which it is based proves beyond question that the name minor be- 
longs to the small intertropical form of F.aquila. The bird under consid- 
eration is unquestionably a distinct species from /’. aquila, being readily 
distinguished from the small form to which the name minor belongs by 
several very positive characters, involving not only differences of color- 
ation, butof form and dimensions also. That the name F, ariel( Gould) 
belongs to this distinct species I have been able to determine positively 
by the assistance of Mr. Witmer Stone, conservator of the ornitholog- 
ical section of the Philadelphia Academy of Natural Sciences, who, at 
my request, kindly examined Gould’s types in the collection of that 
institution. The characters of F. ariel are as follows: 

Specific characters.—Much smaller than F. aquila minor, with very 

7 
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much shorter and slenderer bill and smaller feet. Adult male with a 
transverse patch of white on each flank. 

Adult male.—No. 128775, U.S.N.M., [le St. Joseph, Amirante group, 
Indian Ocean, August 29, 1892; Dr. W. L. Abbott: Plumage black, 
duller, and inclining to dark grayish brown on tertials and under parts, 
the lanceolate feathers of the top of the head, hind neck, back, and 
scapulars, as well as some of the smaller wing-coverts, very slightly 
glossed with dull greenish and purplish (the former prevailing); outer 
webs of rectrices faintly glossed with purple. A conspicuous trans- 
verse, somewhat crescentic, patch of white on each flank. Shafts of 
rectrices pale brown or brownish white on under surface. ‘* Bill brown- 
ish horn; gular pouch red; feet black; irides brown.” (Abbott, MS.) 

Total length (before skinning), 30.50 inches; wing, 20; tail, 13; 
middle feathers, 5.70; culmen, 3.30; greatest width of bill at base, 
0.92; depth at base, 0.95; depth through narrowest part, 0.42; middle 
toe, 1.80. 


Family PERDICID A. 
is SPAR TRID GES? 


Introduced from Madagascar, via Mauritius, into [es des Roches, 
Poivre, and D’Arros. (Abbott, MS.) 


Family COLUMBID 4. 


18. TURTUR SATURATUS, Ridgway. 


Turtur saturatus, RipGway, Proc. U. 8S. Nat. Mus., XVI, No. 953, Advance sheet, 
August 16, 1893, p. 4. 

Specific characters.—Similar to T. aldabranus, Sclater, but much 
darker; the whole back rich purplish chocolate, the head, neck, and 
chest similar, but slightly paler; light-colored tips to rectrices more 
restricted and more tinged with gray (wholly gray in adult female); 
adult male with sides of neck distinctly glossed with green. 

Habitat.——Anmirante group (Ile Poivre; [le Alphonse’). 

Type.—No. 128725, U.S.N.M., male adult, Ile Poivre, August 22, 
1892; Dr. W. L. Abbott. ‘ Bill whitish horn at tip, cere and base livid 
purple; feet livid purple in front, leaden behind.” (Abbott, MS.) 

Not having any adult male from [le Alphonse, 1 am somewhat 
doubtful regarding the question of whether the birds of that island 
and Ile Poivre are identical. An adult female from Ile Alphonse is 
in general characters similar to the male from ile Poivre, but has the 
wings, rump, upper tail-coverts, and middle tail feathers much browner 
(very nearly Prout’s brown on upper tail-coverts), while the terminal- 
spaces of the tail feathers are wholly gray or else tinged with brown, 
there being no white whatever. ‘There is only a trace of green gloss on 
the sides of the neck, and this is observable only in certain lights. 
The dimensions are considerably smaller than in the lle Poivre bird, 
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but not being greater than between males and females of 7. aldabranus, 
the difference is undoubtedly merely sexual. 

A young female from [le Alphonse is similar to the adult but still 
browner, the upper tail-coverts, etc., approaching chestnut, the wing- 
coverts and some of the remiges tipped with chestnut, and the terminal 
tail spaces largely rusty brown. 


Family “TIMELIIDA.” 
19. IXOCINCLA CRASSIROSTRIS (E. Newton). 
One specimen; [le Poivre, August 27. 


20. COPSYCHUS SECHELLARUM (E. Newton). 


One specimen; Ile Alphonse, August 24. (Introduced, fide Abbott, — 
MS.) | 





Family PLOCEID A. 
21. FOUDIA MADAGASCARIENSIS (Linnzus). 


Two specimens; Ile des Roches, August 26. (Introduced, fide 
Abbott, MS.) 
22. ESTRELDA ASTRILD (Linnzus). 


Two specimens; lle Alphonse, August 24. (Introduced, fide Abbott, 
MS.) : 


Family FRINGILLID. 
23. PASSER INDICUS, Jardine and Selby. 


Iles des Roches, Poivre, St. Joseph, and D’Arros; no specimens. 
(Introduced, fide Abbott, MS.) 


24. SERINUS ICTERUS (Bonnaterre). 


One specimen; Ile des Roches, August 26. (Introduced, fide Abbott, 
MS.) 
III.—BIRDS FROM FLAT ISLAND. 


Family LARID/®. 
1. STERNA MINUTA (Linnzus). 
Creole name, ‘‘Fanchon.” (Abbott, MS.) 


2. GYGIS ALBA (Sparrmann). 


Family SCOLOPACID &. 


3. NUMENIUS PHAZOPUS (Linneus). 


a 
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Family ARDEID. 
4, BUTORIDES ATRICAPILLUS (Afzelius). 


No specimens of any of these species were received from Flat Island. 


V.—BIRDS FROM COETIVY. 
Family LARID/4. 


1. GYGIS ALBA (Sparrmann). 


Family SCOLOPACID 4. 


2, NUMENIUS PHAOPUS (Linnzus). 


Family ARDEID. 
3. BUTORIDES ATRICAPILLUS (Afzelius). 


4. BUBULCUS BUBULCUS (Savigny). 


Family FREGATID 2. 
5. FREGATA ARIEL, Gould? 


(Possibly F. aquila minor, since Dr. Abbott did not distinguish the 
two species. ) 


Family PHASIANID 4. 
6. “PARTRIDGE.” 


(Introduced, fide Abbott, MS.) 
None of the species found on Coétivy were collected by Dr. Abbott. 


VI.—BIRDS FROM PROVIDENCE ISLAND. 
Family LARID. 
1. STERNA BERNSTEINI, Schlegel. 

Two specimens, August 17. 

2, STERNA MELANAUCHEN, Temminck. 
Three specimens, August 17. 

3. ANOUS STOLIDUS (Linnezus). 

One specimen, August 14. 


4. GYGIS ALBA (Sparrmann), 


No specimens. 
Family DROMADID 4. 


5. DROMAS ARDEOLA, Paykull. 


Three specimens, August 18. 
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Family ARENARITD A. 
6. ARENARIA INTERPRES (Linnzus). 


One specimen, August 14. 


Family CHARADRITD®. 


7. ZEGIALITIS GEOFFROYI, Waegler. 
No specimens. 


VII.—BIRDS FROM ASSUMPTION ISLAND. 


Family LARIDA. 
1. GYGIS ALBA (Sparrmann). 


No specimens and no notes. 


Family SCOLOPACID. 


2. NUMENIUS PHAOPUS (Linnezus), 


No specimens. 
Family RALLIDZ. 


3. DRYOLIMNAS ABBOTTI, Ridgway. 
Rougetius abbotti, Ridgway, The Auk, XI, January, 1894, 74 (Assumption Island; 
U.S.N.M.). 

Specific characters.—Simiiar to D. cuvieri (Pucheran), but upper parts 
very much lighter and grayer, black streaks on back narrower, and size 
less, the wing especially. Differs from D. aldabranus (Giinther) in the 
streaked back and scapulars. 

Type.—N 0. 128826, U.S.N.M.; Assumption Island, September 18, 1892; 
Dr. W. L. Abbott. Four specimens, September 18. 


Family SULIDZ. 


4. SULA PISCATOR (Linnzus). 
No specimens. 
5. SULA CYANOPS, Sundevall. 


One specimen, September 18. “Creole name, ‘Fou general.’ A few 
breed in Assumption, laying a single egg on bare ground on sand dunes. 
Common in Gloriosa Island and Tle Lise, and also found in several of 
the Amirantes.” (Abbott, MS.) 


6. SULA ABBOTTI, Ridgway. 


Sula abbotti, RIDGWAY, Proc. U.S. Nat. Mus., XVI, 1890, p- 599 (Assumption Island; 
WSSENeME): 

Specific characters.—Most like S. cyanops, Sundevall, but bill much 

more robust, and coloration different, the prevailing color of the wings 
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and tail deep black instead of grayish brown, the wing feathers (both 
remiges and coverts) with inner webs and bases largely and abruptly 
pure white, and the upper tail-coverts and flanks marked with euttate 
or wedge-shaped spots of black. 

Type.—No, 128761, U.S.N.M., adult male, Assumption Island, Indian 
Ocean, September 18, 1892; Dr. W. L. Abbott: Head, neck, back. rump, 
upper tail-coverts, and entire under parts pure white; scapulars and 
wing-coverts pure white basally, grayish black terminally, the former 
mostly concealed, but frequently exposed as angular spots or streaks, 
particularly on the lesser and middle wing-coverts; greater coverts with 
inner webs pure white, except at tip; remiges and primary coverts black 
superficially, but inner webs of secondaries chiefly (those of innermost 
feathers wholly) pure white, and those of the primaries also largely pure 
white, this color reaching to the shaft on the basal portion of the first 
quill, which also has the outer web white, and the shaft yellowish white, 
at base; on the innermost primary the white forms a broad edging which 
extends nearly to the tip, gradually running out to the edge, but at the 
base occupying the entire width of the web. Tail deep black, the feath- 
ers (except middle pair) sharply tipped with pure white, and broadly 
edged with the same at the base. Each of the upper tail-coverts has 
a large wedge-shaped median spot of black, and many of the feathers 
of the flanks are similarly marked. “Iris dark brown; feet leaden 
gray, lower parts of webs black; tip of bill [for about 1 inch] black; 
[rest of | bill fleshy white; orbital skin black; gular pouch light green.” 
(Abbott, MS.) 

Total length (skin), about 28 inches; wing, 18; tail, 5.40, outer feath- 
ers 3.20 shorter; culmen, 4.40; depth of bill at base (in front of lores), 
1.65, width at same point, 1.22; tarsus, 2; middle toe, 3.50. 

This fine species is a little larger than S. cyanops, and of similar gen- 
eral appearance, but differs very much both in form and coloration. 
The bill is much heavier than in that species, for while but little longer 
it is altogether deeper and broader through the base. The serrations 
of the tomia are also much coarser. The tarsus is decidedly shorter, 
but the toes much longer, than in S. eyanops, and the covering of both 
legs and feet is far rougher than in that or any other species of the 
genus. As to coloration, the most conspicuous features are the sharply 
defined wedged-shaped black markings on a pure white ground, on the 
upper tail-coverts and flanks, the extensively white inner webs of the 
remiges, and the positively black, instead of brown, general color of 
wings and tail. Wherever the white and the black come into juxtapo- 
sition there is always a bold line of junction, and in no case a gradual 
shading together of the two colors. 

“Creole name, ‘ Fou beuf’ A few breed on Assumption. Said not to 
be found on any other island in these seas.” (Abbott, MS.) 

Judging from the description in Taczanowski’s Ornithologie du Pérou,! 





1Vol. Il, p. 433. 
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S. variegata, Tschudi, of the coast of Peru, somewhat resembles this 
species in coloration, having, like it, the flanks (also the back) spotted 
with black, and the inner webs of the remiges and rectrices white— 
basally; but 8S. variegata is a bird of very different proportions, having 
avery slender bill (like that of S. nebowr?) and proportionally more 
graduated tail, with much narrower and more pointed feathers, besides 
being considerably smaller in all its dimensions. q 

Just what differences of coloration exist between adults of the two 
species I am not able to state, since the single specimen of S. variegata 4 
which I have been able to examine is an immature bird, 





Comparative measurements of Sula abbotti, S. cyanops, S. nebouri, and 8. variegata. 


Middle 


toe. 


Width | Depth 
| of bill | of bill 
at base. at base. 


r | 
Rete te Vumber of specimens . r_$ ert 
Species. | aur end Wing.| Tail. (Culmen.'Tarsus. 


| 

wi i ZF flip 1c hte aes ee eae 
| 

| 


| Inches. Inches. Tnehes.| Inches. Inches. Tnches.| Inches. 





| 
Shapbotti..9| Onetliacies an eee | 18.00) 55 ,| 440] 200) 850) 1.22) 1.65 
| ee | 
S. eyanops- - | Light (average) ------- | 16.92 f 5 3.96 2.19 | 3. O1 1. 07 | 1.45 | 
S. nebouxi-. | Seven (average). .----- | 16.73 | ae 4. 20 | 0.07| 9.87] .941 1.25 | 
S. variegata. | One (immature, but 14. 50 . = 3. 58 | 1. 90 2. 40 . 82 | 1.15 | 


full grown). 





1 The second measurement indicates the difference in length between the longest and shortest rec- 
trices. 


Family FREGATID 2. 
7. FREGATA AQUILA MINOR (Gmelin). 


No specimens. 
Family PHAETONTID &. 


8. PHAETON RUBRICAUDUS, Boddaert. 


One specimen, September 18. 
‘‘ Breeds on Assumption and Gloriosa. Nests on the ground in dense 


thickets or under a bush.” (Abbott, MS.) 


Family COLUMBID 4. 


9, TURTUR ALDABRANUS, Sclater? 


No specimens. 
Family CUCULID2. 


10. CENTROPUS INSULARIS, Ridgway. 


b. 


d 


‘ 


Centropus insularis, RIDGWAY, Proc. U.S. Nat. Mus., XVil, 1894, p. 373 (Assump- 
tion Island; U.S.N.M_ ). 

Specific characters.—Quite identical in nuptial plumage with C. toulow 
(Miiller); in other plumages, however, very much paler, the posterior — 
under parts bavred with pale brownish buff and dusky, in nearly equal 
quantity (uniform greenish dusky in corresponding plumage of oC: 


toulou). 





* 


" 


tf mt 
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_ Habitat.—Aldabra and Assumption islands. (Type, No. 128715, 


— 


U.S.N.M., female, adult, Aldabra, October, 1892. “Upper mandible 
horny brown; lower pale horny; irides red; feet bluish black.” 
(Abbott, MS.) 

Measurements vary so, both in this form and in C. towlou, that I have 
been unable to derive any satisfactory character from them. The pres- 
ent bird appears, however, to have almost invariably smaller feet than 
, toulou, as the following measurements show: 


Measurements of Centropus toulou. 


Museum | Sex and Tocalver: Date. | Wing.| Tail. Cul- Depth Tar- | Outer 
number. age. : Sait men. of bill.| sus. toe. 
| | | 


Tnehes.|Inehes. Inches. Inches. Inches. Inches. | 








UAC IN| <A en | Male ad ..| Madavascar . 1873 | 6.557} 9.60 132, 0. 63 1. 65 1. 20 
185992255: | Female ad|..-.- MO aera | trate erases 5.85 | 9.50 1. 28 | . 65 1.65] 4.15 
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Family NECTARINIID 4. 
11. CINNYRIS ABBOTTI, Ridgway. 
Cinnyris abbotti, RipGway, Proc. U. S. Nat. Mus., X VIT, 1894, p. 372 (Assumption 
Island; U.S.N.M.). 

Specific characters.—Similar to CO. aldabrensis, but with under parts 
posterior to maroon-bay pectoral band almost entirely sooty black, with 
flanks more or less extensively light yellowish gray; upper tail-coverts 
glossy violet-black, tipped with metallic greenish blue. Female similar 
to thatof C. aldabrensis. 

Habitat.—Assumption Island. (Type, No. 128680, U.S.N.M., male 
adult, Assumption Island, September 18, 1892; Dr. W. L. Abbott.) 

Measurements of type.—Length (skin), 3 inches; wing. 2.22; tail, 1.62; 
exposed culmen, 0.70; tarsus, 0.67; middle toe, 0.40. 

Four specimens, September 18. 


Family CORVID As. 
12. CORVUS SCAPULATUS, Daudin. 


One specimen, September 18. 


On 
bo 
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VITII.—BIRDS FROM GLORIOSA ISLAND. 
Family LARIDA. 
1. STERNA BERNSTEINI, Schlegel. 
One specimen, January 29. 
2. STERNA MEDIA, Horsfield. 
One specimen, January 25, 
3. STERNA FULIGINOSA, Gmelin. 
Three specimens, January 25-February 1. 
4. STERNA MELANAUCHEN, Temminck, 


No specimens. 


Family DROMADID 4. 


5. DROMAS ARDEOLA, Paykull. 
No specimens. 


Family ARENARITD AS. 


6. ARENARIA INTERPRES (Linnzus). 


specimens. 


A 
s 
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Family SCOLOPACID A&A. 


7. TOTANUS NEBULARIUS (Gunnerus). 
No specimens. 
8. NUMENIUS PHAOPUS (Linnzus). 
No specimens. 
Family ARDEID 2. 


9. ARDEA CINEREA, Linnzus. 
No specimens, 


Family SULIDAE. 


10. SULA CYANOPS, Sundevall. 


One specimen, February 1. ‘ Breeds in considerable numbers on the 
neighboring He de Lise.” (Abbott, MS.) 


11. SULA PISCATOR (Linnzus). 

Three specimens, January 18-26. 

Only the gray, white-tailed plumage of this species seems to have 
been seen on Gloriosa. ‘Very common upon Gloriosa, nesting upon 
‘ouche’ trees, 15 to 20 feet from the ground. At the time of my 
visit they were building their nests and some had already laid eggs. 
They were by far the commonest species of booby on the island.” 
(Abbott, MS.) 
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Family FREGATID. 
12. FREGATA AQUILA MINOR (Gmelin)? 

Since no specimens were collected and as Dr. Abbott did not distin- 
guish between the two species, it is uncertain whether the Frigate birds 
observed at Gloriosa were this form or F. ariel, Gould. (See under 
Amirantes, page 516.) 


Family PHAETONTID 2. 


13. PHAETON RUBRICAUDUS, Boddaert, 


92 


One specimen, January 25, 


Family PHASIANID.. 
14. GALLUS FERRUGINEUS, Gmelin, variety. 


No specimens. 


“The common fowl has become wild and is plentiful in the jungle 
upon Gloriosa. They are quite shy and by no means easy to shoot. 
The crowing of the cocks, continually heard in all directions, gives 
evidence of their numbers. They show little tendency toward rever- 
sion to the original jungle-fowl type, varying much in color, though 
probably the ‘red dunghill’ cock and brown hen with yellow legs pre- 
dominate. The length of the spurs of some of the cocks is remarkable.” 
(Abbott, MS.) 

Family COLUMBID®. 
15, TURTUR COPPERINGI, Sharpe. 


One specimen, January 25. 


Family BUTEONID. 


16. MILVUS ASGYPTIUS (Gmelin). 
No specimens. 
Family CORACIID 4. 


17. EURYSTOMUS GLAUCURUS (Miiller). 


No specimens. 
Family “TIMELIID 4%.” 


18. IXOCINCLA MADAGASCARIENSIS ROSTRATA, Ridgway? 


Three specimens, January 18-26. 

“Not common. Has an entirely different note to that of its near 
relative of Aldabra. All the specimens obtained were in extremely 
worn plumage.”' (Abbott, MS.) 


‘Owing to their bad condition of plumage, I have not been able to make out 
satisfactorily whether the Gloriosa and Aldabra birds of this species are really differ- 
ent or not.—R. R. 
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Family HIRUNDINID. 
19. CLIVICOLA RIPARIA (Linnzus). 


One specimen, January 29. ‘* Not common.” (Abbott, MS.) 


Family NECTARINITD4. 
20. CINNYRIS SOUIMANGA (Gmelin)? 


Four specimens, January 18-29. ‘Common in Gloriosa. A very few — 
were nesting at the time of our visit.” (Abbott. MS.) 


Family MELIPHAGID 4. | 

21. ZOSTEROPS MADAGASCARIENSIS GLORIOS&, Ridgway. 

Zosterops madagascariensis gloriosw, RIDGWAY, Proc. U. 8. Nat. Mus., XVII, 1894, | 
p. 372, (Gloriosa Island), U.S.N.M. 

Subspecifie characters —Very similar to true Z. madagascariensis 
(Gmelin), but larger (?), upper parts less vivid olive-green, and under 
tail-coverts brighter yellow. 

Habitat.—Gloriosa Island. (Type, No. 128706, U.S.N.M., female adult, 
Gloriosa Island, January 25, 1893; Dr. W. L. Abbott.) 

Measurements of type-—Length (before skinning), 4.50 inches; wing, 
2.17; tail, 1.42; exposed culmen, 0.40; tarsus, 0.65; middle toe, 0.38. 
‘‘Bill black; base of lower mandible leaden; irides pale brown; feet 
leaden.” (Abbott, MS.) 

Having only one specimen of true Z. madagascariensis for compari- 
son, | am not quite satisfied of the propriety of separating the Gloriosa 
bird, which I do more in deference to Professor Newton’s views than to 
my own convictions. 

Four specimens, January 18-25, ‘Is the commonest land bird upon 
Gloriosa.” (Abbott, MS.) 


Family CORVIDE. 


22, CORVUS SCAPULATUS, Daudin. 
No specimens. 


IX.—BIRDS FROM ALDABRA ISLAND. 
Family LARID AS. 

1. STERNA BERNSTEINI, Schlegel. 
No specimens. “Common.” (Abbott, MS.) 

2. STERNA FULIGINOSA, Gmelin. 
No specimens. ‘‘ Wide-awake;’ rare in Aldabra, but vast numbers 

breed on Ile Lise, close to Gloriosa Island.” (Abbott, MS.) 
3. STERNA MELANAUCHEN, Temminck. 


One specimen, November 29. “Common.” (Abbott, MS.) 
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4, ANOUS STOLIDUS (Linnzus). 
One specimen, October 15. ‘Creole name, ‘Maqua;’ common, breed- 
ing in thousands on small islets in the lagoon.” (Abbott, MS.) 


5. GYGIS ALBA (Sparrmann). 


Two specimens, October 9. ‘Creole name, ‘Gaulin’; common.” 
(Abbott, MS.) 
Family DROMADID A. 
6. DROMAS ARDEOLA, Paykull. 


Two specimens, October 8 and November 5. ‘Creole name, ‘Cav- 


—alier.’ In large flocks along the shore and in the lagoon. Also found on 


Gloriosa Island, the Seychelles, and Providence Bank.” (Abbott, MS.) 


Family CHARADRIID&. 
7. ZEGIALITIS GEOFFROYI (Wagler). 
Three specimens, October 6—-November 8. ‘Rather common.” (Ab- 
bott, MS.) 
Family ARENARIIDA. 
8. ARENARIA INTERPRES (Linnzus). 


Four specimens, October 5-November 10. ‘Creole name Alouette. 
Very common in all theislands visited.” (Abbott, MS.) 


Family SCOLOPACID. 
9. ACTITIS HYPOLEUCOS (Linnzus). 


One specimen, October 6. . ‘* Creole name ‘Baise roche’ Not common 
in Aldabra.” (Abbott, MS.) 
10. TRINGA FERRUGINEA, Briinnich. 
Two specimens, November 6. ‘A small flock met with in the lagoon.” 
(Abbott, MS.) | 
11. TOTANUS GLAREOLA (Linneus). 


One specimen, December 17. ‘ Arather scarce species.” (Abbott, 
MS.) 
12. TOTANUS NEBULARIUS (Gunnerus). 


One specimen, November 6. 
13. CALIDRIS ARENARIA (Linnzus). 
Four specimens, October3—November 10. ‘‘Common.” (Abbott, MS.) 
14, NUMENIUS ARQUATA MADAGASCARIENSIS (Linnzus). 


No specimens. ‘Not common.” (Abbott, MS.) 
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15. NUMENIUS PHAZOPUS (Linnzus). 


Three specimens, September 22—October 6. ‘‘Common, also at Glo- 
riosa Island.” (Abbott, MS.) 


Family RALLID. 


16. DRYOLIMNAS ALDABRANUS (Giunther). 
| Rougetius aldabranus, RripGway, Proc. U. 8. Nat. Mus., XVI, 1893, p.598 (Aldabra 
Island; U.S.N.M.).] 

Specific characters.—Similar to D. abbotti, of Assumption, but with- 
out trace of dusky streaks on dorsal region, and with white bars on 
belly and flanks much less distinct (sometimes almost wanting). 

No. 128835, U.S.N.M., Aldabra Island, October 10, 1892; Dr. W. L. 
Abbott. Length (before skinning), 12.50 inches; ‘irides chestnut 
brown; feet blackish brown; bill black; base pink.” 

Hight adults from Aldabra compared with four from Assumption 
Island agree in the above-mentioned characters. In the specimen (No. 
128835) there is scarcely a trace of white bars on the abdomen, while 
those on the flanks and thighs are nearly obsolete. Other specimens, 
however, have these markings well developed, though never so broad 
and distinct as in D. abbotti, while in none of them is there even atrace 
of the blackish streaks on the back, which are very conspicuous in all 
the birds from Assumption. 

‘‘Very common on all the islets of the Aldabra group, abounding 
on even the smallest, which do not contain more than half an acre, 
excepting Grand Terre, where it has been exterminated by the cats, 
which run wild there. Excessively tame and unsuspicious as well as 
inquisitive, they run up to inspect any stranger who invades their 
habitat, occasionally even picking at his toes. Each pair seem to reserve 
a certain area of jungle for their own use and chase off all intruders of 
their own kind. They are very noisy, particularly in the mornings and 
evenings. The most common note is a clear short ery, or rather whistle, 
repeated twelve or fifteen times. While whistling the bird stands erect 
with his neck full length and bili elevated, seemingly greatly enjoying 
his own musical performance. Often a pair joins in a duet. the male 
and female standing close together facing each other. Another note is 
a sort of squeak and appears to be a sign of anger. They also make a 
series of short grunts, which seems to be a love note and is also used 
in calling up their young. These birds fight among themselves quite 
fiercely, flying at each other like game cocks. One frequently gets the 
other on his back, pinning him down and pecking at him. The battle 
is quickly decided and the vanquished gets up and runs away pursued 
by the conqueror, who, however, soon halts and drawing himself up to 
his full height whistles a pan of victory. They do not seem to inflict 
much injury upon each other in these combats. Their food is anything 
organic that they can pick up; they never seratch like fowls, but poke 
around anong the dry leaves with their bills. The few people who lived 
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upon Aldabra told me that the rails were very destructive in the gardens 
and also ate the fowls’ eggs, but so far as I myself observed they do no 
damage whatever. They are extremely quick in their movements, dart- 
ing and dodging about the jungle with great activity. They are not 
absolutely flightless, but use their wings to assist them in leaping, being 
able to jump and flutter from 2 to 5 feet off the ground. In the open 
they can easily be caught by a man, but once in the jungle no terrier 
can catch them. 

“On my first arrival in Aldabra, in September, a few pairs were 
breeding, but the majority did not breed until November and Decem- 
ber, when a heavy rainfall occurred. Sometimes the nest is placed in 
a Shallow cavity in the coral rock, being simply a few dry leaves and 
sticks; sometimes it is a large loose mass as big as a half bushel bas- 
ket, a foot or two from the ground and placed in a dense tangle of grass 
and euphorbia. In this case the cavity is very deep, only the head 
being visible as the bird sits upon her eggs. The number of eggs laid, 
as a rule, is three; one nest contained four; some were said to some- 
times contain more, but I did not meet with any. I was unable to 
ascertain the period of incubation or to obtain any very young speci- 
mens. The hen sits very closely and can searcely be driven off her 
egos, returning immediately on the departure of the intruder. 

“fT am told that rails swarm upon the Cosmoledo Atoll and on Astove, 
about sixty miles eastward from Aldabra. I fear that they are doomed 
to early extinction on Aldabra from the wild cats which will eventually 
reach the other islands of the group or be introduced from Grand 
Terre.” (Abbott, MS.) 


Family PHQANICOPTERID 4%. 
17. PHCENICOPTERUS ERYTHRAUS, J. Verreaux (?) 


Five specimens, October 21-28. 

These specimens are very doubttully referred to P. erythrwus, since 
in several respects they do not agree with any description of that form 
which I have been able to consult. For example, the plumage of the 
head, neck, and greater part of the body is white, or pinkish white, and 
not rose color or rose-red, as given in descriptions of P. erythreus. 
They certainly are not P. antiquorum, with good specimens of which I 
have been able to compare the Aldabra birds; and they agree even less 
with descriptions of P. minor than with those of P. erythraus. 

“Creole name, ‘Flammant.’ Resident and doubtless breed. Inhabit 
the south and east sides of the lagoon of Aldabra in flocks of twenty 
to sixty individuals. There are altogether probably from five hundred 
to athousand in the island. They are found in no other islandof these 
seas except Madagascar. The lagoon is bordered by mangrove swamps 
and wide stretches of mud flats bare at low tide, affording the flamin- 
goes a capital place of residence. They seem to be rarely seen in any 
other part of the island.” (Abbott, MS.) 

Proc. N. M. 95 ot 
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Family IBIDID‘. 


18. IBIS ABBOTTI, Ridgway. 


Ibis abbolti, RipGway, Proc. U.S. Nat. Mus., XVI, 18938, p. 599 (Aldabra Island; 
USsNeM) 

Specific characters.—Similar to J. bernieri, as distinguished from J. 
wethiopica, but lower neck naked and minutely papillose; remiges with- 
out dark-colored tips (blackish gray in J. bernieri, dark metallic green 
in I. ethiopica); decomposed tertials greenish blue on outer, grayish 
green on inner, webs, and iris light blue instead of white. 

Type.—No. 128812, U.S.N.M., female adult, Aldabra Island, October 
8, 1892; Dr. W. L. Abbott. 

This bird is separated from J. bernieri (Bonaparte) with some doubt, 
but there can be no question as to its distinctness from J. cethiopica, 
Latham. It agrees with J. bernieri, and differs trom J. ewthiopica in the 
slender bill, light-colored iris, and lack of purple hue to the decomposed 
tertials; but it differs from J. bernieri, as described, in having the lower 
half of the neck (except extreme lower portion) entirely naked and 
minutely papillose; the iris light blue instead of white; the remiges 
without dark-colored tips (dark metallic green in J. wthiopica, blackish 
eray in J. bernieri), and the decomposed tertials greenish blue on the 
outer, and grayish green on the inner, webs. 

In view of the probability that it may prove to be a local insular 
form, I have proposed for it the name [bis abbotti. 

The fresh colors of the unfeathered parts, as recorded on the label, 
are as follows: ‘ Bill black; feet black; tarsi with a reddish tinge; 
iris light blue; bare skin on under side of wings dull red.” Length 
(before skinning), 27 inches. 

“Creole name, ‘ Corbijeau blanc.’ Common and extremely tame. A 
half dozen birds lived constantly about the camp, feeding upon scraps 
and turtle offal.” (Abbott, MS.) 


Family ARDEIDA. 


19. ARDEA CINEREA, Linnezus. 


One specimen, October 15. 

‘Creole name ‘Florentin.? Common, and breeds upon islets in the 
lagoon. Saw nests with young birds in them in November. It is also 
found in Providence Island and the Amirantes. Stragglers are said to 
visit the Seychelles occasionally.” (Abbott, MS.) 


20, DEMIGRETTA GULARIS (Bosc.) 


Two specimens in dark-colored plumage, October 15 and November 
10; two in white plumage, October 11 and December 20. 

‘This is the commonest heron in Aldabra. Two forms exist, but I do 
not know their relationships. It 1s probably a case of dimorphism 
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(dichromatism). The white form is twice or thrice as numerous as 
the blue; many of the blue ones have white heads or white heads and 
necks. The Creoles say that the blue ones are the females, and the 
blue ones obtained were all females, but I have shot white females. 
Most commonly a white and a blue bird were paired, sometimes both 
were white, but in no case were two blue ones mated. They were 
breeding in large numbers in December, building their loose platforms 
of sticks among the mangroves, and laying from two to four eggs. 

“At low tide this and other species of herons, with curlews and sand- 
pipers, feed upon the fringing reef in thousands; then as the tide rises 
the whole crowd fly over into the lagoon, where the tide is one or two 
hours later, and continue feeding there until the water becomes too 
deep.” (Abbott, MS.) 


21. BUTORIDES ATRICAPILLUS (Afzelius), 


One specimen, October 19, 

“Creole name, ‘La gasse’ or ‘Maneek? Quite common; breeding 
among the mangroves in November and December, laying two eggs. 
Both this and the egrets are very tame and come around the camp and 
turtle slaughtering place to pick up scraps. They are extremely fond 
of bluebottle flies, which swarm upon the backs and heads of the turtles 
when on shore. They stand by hours upon the turtle’s back, darting 
out their beaks with unerring aim upon the blood-sucking flies.” 
(Abbott, MS.) ; 

22. BUBULCUS BUBULCUS (Savigny). 

“Apparently the ‘buffalo bird’ of Africa. Only one noticed in Alda- 
bra. It lived most of the time in the pens with the goats and pigs. 
Very plentiful in Coétivy and the Amirantes. Creole name, Madame 
Patou.” (Abbott, MS.) 


Family SULIDZ. 
23. SULA PISCATOR (Linnzus). 


One specimen, October 20. 

“Creole name, ‘ Fou béte.’ Very abundant, probably from fifty to 
one hundred thousand individuals of this species make their homes in 
Aldabra. It is common also in Gloriosa and the Amirantes. Formerly 
it was found upon every island of these seas, but is now exterminated 
upon many of them. 


“At the time of my visit to Gloriosa Island, in the latter part of 
January, they were building their nests and some already had eggs. 
The nest is built in ‘Fouche’ trees at the height of from 15 to 20 feet 
from the ground. They were by far the commonest booby upon the 
island. Upon the neighboring Ile de Lise * Generaux’ or Sula cyanops 
bred in considerable numbers. 

“The boobies lead a hard life of it from the persecution of the frig- 
ate birds, These circle around in thousands during the day, awaiting 
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the arrival of the flocks of boobies at evening, heavily laden with 
fish. The old boobies and the ‘Capucins’ generally escape, but the 
young birds, still in the gray dress, are the especial objects of pursuit 
by the frigates, wlio nearly always succeed in getting their fish from 
them. The air is filled with the screams and cries of the pursuers and 
pursued.” (Abbott, MS.) . 
The brown phase of this species, known to the Creoles as the Capucin, 
was, according to Dr. Abbott’s notes, represented by a few pairs on 
Aldabra, but on Gloriosa Island bred in considerable numbers. 


Family FREGATID 24. 
24. FREGATA AQUILA MINOR (Gmelin.) 


Three specimens, October 11-15. 

“Very common. Breeding in colonies of many thousands in the man- 
groves. Also abundant in Gloriosa. Found eggs to be plentiful in 
November. Some of the birds seen appear to be the greater frigate, 
but there seems to be all gradations of size between the two forms. On 
February 10, 1893, when off the Amirantes, I observed several frigates 
and boobies catching flying fish, which were flying about in great num- 
bers, pursued by shoals of bonito. The boobies were by far the most 
expert, rarely missing a fish, while the latter generally succeeded in 
escaping from the frigates, either by outflying them or else by dropping 
back into the water just as the frigate came up with them,” (Abbott, MS.) 


Family PHARTONTID 4%. 
25, PHAETON CANDIDUS, Drapiez. 


One specimen, October 24. 
“Creole name, ‘Paille en queue.’ Breeds in holes in the coral rock in 
November. Lays one egg, placed on the bare ground.” (Abbott, MS.) 


Family COLUMBID. 
26. TURTUR ALDABRANUS, Sclater. 


Six specimens, September 30-November 18. 

‘‘Very common, especially on Ile Picard, and extremely tame, 
Coming by hundreds around the house, even coming in doors and eat- 
ing out of one’s hand. Builds among the mangroves, where several 
nests were found.” (Abbott, MS.) 


27. ALECTRGENAS SGANZINI (Verreaux). 


Six specimens, October 3-December 8. 

“This species, similar or identical with that of Madagascar, does not 
appear to be very common. Its presence or absence is regulated by 
the supply of food, being especially attracted by the hard fleshy fruit 
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of the ‘Touche’ bush. They are extremely tame and stupid and can 
almost be caught in the hand. They will sit quiet on a branch for 
hours and are easily snared with a noose. This habit accounts for the 
extermination of their near relative in Mauritius. Generally exces- 
sively fat. Their voice is a very hoarse and deep coo.” (Abbott, MS.) 


Family BUTEONID 2. 
28. MILVUS AZGYPTIUS (Gmelin). 


Two specimens, October 2 and December 19. ‘Kites are occasion- 
ally observed, but are not common, probably only wanderers from 
Madagascar or the Comoro Islands.” (Abbott, MS.) 


Family FALCONID 4. 
29. TINNUNCULUS NEWTONI, Gurney. 
Five specimens, October 19-November 7. 
“This is not a very common species, only about twenty individ- 
uals being observed during my stay of three months in Aldabra. 
They appear to be most common in the bare and stony interior of 


Grand Terre, Aldabra, particularly near the water hole at Tata maea.” 
(Abbott, MS.) 


Family STRIGIDA. 


30. STRIX FLAMMEA 





Four specimens, October 4—December 12. 

In the absence of sufficient material for comparison, I am unable to 
determine the subspecies to which these specimens belong, They are 
very different from an example from Angola (S. poensis, Fraser ?), the 
only African Barn Owl in the U.S. National Museum collection, but 
resemble very closely in coloration S. /. delicatula, from Australia, 
Samoa, ete. They are much larger, however, than the latter. 

“Thisowlisrather common. Its ery is frequently heard at night, and 
is almost identical with that of the American variety. Occasionally 
seen in the day time.” (Abbott, MS.) 


Family CUCULID4. 
31. CENTROPUS INSULARIS, Ridgway.! 


Four specimens, September 25-November 18. 

‘A common and extremely tame species both in Aldabra and Assump- 
tion. Very fond of lizards and, it is said, also of rats. While I did 
not actually see them capture any of the latter, I believe that they do 
catch small ones. This bird has two notes, one like /oo-hoo-hoo-hoo- 


See also p. 522. 
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hoo-hoo-hoo-hoo, high at first, then diminishing lower and lower in 
tone; it also has a short harsh call note, frequently repeated. Breeds 
in December, constructing a large oval nest, the size of a peck measure, 
with the entrance in one end. It is very loosely made of strips of 
bark, grass, and cocoanut leaves, when they are available, and is 
placed in a bush five to eight feet from the ground. The number of 
eggs is three or four, white in color.” (Abbott, MS.) 


Family CAPRIMULGID. 


32. CAPRIMULGUS ALDABRENSIS, Ridgway. 
Caprimulgus aldabrensis, RIDGWAY, Proc. U.S. Nat. Mus., X VIT, 1894, p. 375 (Alda- 
bra Island; U.S.N.M.). 

Specifie characters.—Similar to C. madagascariensis, Grandidier, but 
averaging larger; scapulars marked with grayish white instead of buff; 
foreneck without collar of buffy spots, and white of tail more extensive 
(that on lateral feathers extending 1.70 inches from tip in adult male). 

Habitat.—Aldabra Island. (Type No. 128668, U.S.N.M., male adult, 
Aldabra Island, September 29, 1892, Dr. W. L. Abbott.) 

Measurements of type.—Length (before skinning), 9.25 inches; wing, 
6.25; tail, 4.35; middle toe, 0.65. 

“Creole name, ‘Sommeil.’ Very common, generally remaining in the 
jungle during the day, but numbers come around the houses in the 
evening, being particularly attracted by the swarms of beetles about 
the bone heaps where the turtles are slaughtered. Breeds on the open 
sand hills, on the bare ground, in September. Did not find any eggs, 
but found a nest containing two young. 

“This bird has three notes. In the dusk of evening the first call is 
heard—hkiti-with’, kii-wih’, with the accent strongly on the last syllable. 
After dark the note heard is chiik-ti-tii-tii-tii frequently repeated. 
This sound is rather that of clucking than ‘tu-tu,’ ete., but can not be 
more nearly expressed in words. The third sound made by the bird is 
a sort of winnowing similar to the sound made by Scops asio. This last 
is rarely heard.” (Abbott, MS.) 


Family CORACIIDA. 
33. EURYSTOMUS GLAUCURUS (Miiller). 


One specimen, December 10. 

“A roller was shot on Ile Picard. I did not see any others, but one 
of my men, who had lived several years on Aldabra, told me he had 
several times seen them.” (Abbott, MS.) 


Family MICROPODID®. 
34. MICROPUS APUS (Linnzus). 


One specimen, December 1. ‘One specimen shot on Ile Picard, 
doubtless a straggler.” (Abbott, MS.) 
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35. ‘*COLLOCALIA, Sp.? 


A swift, apparently of this genus, observed several times, but none 
were shot.” (Abbott, MS.) 


Family “TIMELIID”. 
36. IXOCINCLA MADAGASCARIENSIS ROSTRATA, Ridgway. 
Txocincla madagascariensis rostrata, RIDGWAY, Proc. U.S. Nat. Mus., XVI, 1893, p. 
597 (Aldabra Island; U.S.N.M.). 

Subspecific characters.—Similar to true 1. madagascariensis (Miiller), 
but larger, the bill especially, and coloration paler. 

Habitat.—Aldabra and Gloriosa islands. 

Type.—No. 128658, U.S.N.M., male adult, Aldabra Island, October 
2,1892; Dr. W. L. Abbott. Length (before skinning), 92 inches; wing, 
4.50; tail, 4; exposed culmen, 0.82; depth of bill through nostril, 0.28; 
tarsus, 0.86; middle toe, 0.65. ‘Bill orange-red, tip black; feet fleshy 
brown.” (Abbott, MS.) 

“A common species in the jungle, very noisy and quarrelsome. It has 
a large variety of notes and noises, one of which is like the autumn call 
note of the American robin. A few were found breeding in Decem- 
ber. Nests were placed in the tops of shrubs in the jungle about 8 feet 
from the ground. Only two eggs were found in any nest, but they pos- 
sibly lay more.” (Abbott, MS.) 


Family MOTACILLID 24. 
37. MOTACILLA CAMPESTRIS, Pallas. 


One specimen, December 20. ‘‘A single specimen shot on Ile Picard.” 


Family MUSCICAPID.4? 
38, MUSCICAPA, sp. (?). 


“A small gray flyeatcher about 6 inches long, with white rump, 
noticed at North Island (Aldabra) in December, but was not shot. 
Doubtless a visitor from Africa or Madagascar.” (Abbott, MS.) 


Family HIRUNDINID 2. 
39. PHEDINA BORBONICA (Gmelin)? 


One specimen, November 19. 

This species is identified with great doubt as P. borbonica, but the 
descriptions of this and P. madagascariensis in the British Museum cata- 
logue,! as well as in Hartlaub’s Die Vogel Madagascars,’ are so unsat- 
isfactory that I am unable to decide to which the Aldabra bird should 
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bereferred. Geographical considerations would favor its being P.mada- 
gascariensis ; but the descriptions, so far as they indicate any difference 
between the two supposed species, rather point to its being P. borbonica. 


40. CLIVICOLA RIPARIA (Linnzus). 


One specimen, December 2. *¢One specimen shot on Ile Picard; sev- — 
eral seen on Gloriosa Island.” (Abbott, MS.) | 
| 

| 


Family NECTARINIIDA. 
41. CINNYRIS ALDABRENSIS, Ridgway. 


Cinnyris aldabrensis, RIDGWAY, Proc. U.S. Nat. Mus.., XVII, 1894, p. 872 (Aldabra 
Island; U.S.N.M.). 

Specific characters.—Similar to C. sowimanga (Gmelin), but pectoral 
band much broader and bright maroon-bay instead of chestnut; sooty 
breast-patch much more extensive, reaching, medially, to middle of 
belly; sides and flanks light yellowish gray, and lower belly very pale 
sulphur yellow (whole belly canary yellow in C. sowimanga). Female 
much grayer above and darker below, anteriorly, than that of C. 
souimanga. 

Habitat.——Al]dabra Island. (Type, No. 128673, U.S.N.M., male adult, 
Aldabra Island, October 1, 1892; Dr. W. lL. Abbott.) 

Measurements of type.—Length (before skinning), 4.36 inches; wing, 
2.10; tail, 1.50; exposed culmen, 0.70; tarsus, 0.65; middle toe, 0.40. 
‘Bill and feet black.” (Abbott, MS.) 

“This, the commonest bird in Aldabra, is found in all localities. Like 
all other birds of the islands, it is extremely tame and unsuspicious, 
even alighting on one’s arm. It breeds from September to January, 
possibly longer and at other seasons. More than one brood is raised, 
but I do not know how many. The female alone performs the labor of 
nest building and incubation; the male, however, assists in feeding the 
young. The nest is suspended from a branch of mangrove or of a 
‘baluchi’? bush near the shore; a favorite situation being to fasten it to 
a stalkof grass or euphorbia hanging in one of the great pits or chasms 
so numerous in the coral rock of Aldabra. The nest is neatly con- 
structed of fibers of bark, generally mangrove. The female selects a 
suitable hanging leaf or branch and attaches some fibers of bark firmly 
to it; other fibers are then attached to this until an oval mass is formed ; 
this is then opened out by the bird entering her head and then her body 
into the mass. More material is now added to the outside, the bird 
occasionally entering the cavity and enlarging it by kicking and flut- 
tering; finally the inside is lined with feathers. The construction of 
the nest occupies about eight days. Two eggs are laid and the period 
of incubation is thirteen days. The young are born blind, but open 
their eyes on the seventh day. 

“The male has a very sweet song, reminding one of the American 
house wren, Troglodytes aédon.” (Abbott, MS.) 
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Family MELIPHAGID4. 
42. ZOSTEROPS ALDABRENSIS, Ridgway. 
Zosterops aldabrensis, RIDGWAY, Proc. U. S. Nat. Mus., X VII, 1894, p. 371 (Aldabra 
Island; U.S.N.M.). 

Specific characters.—Similar to Z. palpebrosa (Temminck), but supra- 
loral region (sides of forehead) distinctly orange-yellowish, under parts 
with yellow of chest extending farther backward and tinging the median 
line of the belly; chest and sides less tinged with gray (some specimens 
having instead a faint brownish wash), and under tail-coverts very dif- 
ferent in color from chest (varying from maize- to chrome-yellow, the 
throat being canary yellow). 

Habitat.—Aldabra Island. (Type, No. 128702, U.S.N.M., male adult, 
Aldabra Island, October 3, 1892; Dr. W. lL. Abbott.) 

Measurements of type-—Length (before skinning), 4.25 inches; wing, 
2.12; tail, 1.62; exposed culmen, 0.55; tarsus, 0.70; middle toe, 0.37. 
‘Upper mandible black; lower leaden; feet leaden; irides light brown.” 
(Abbott, MS.) 

‘A very common, active little bird, generally keeping in the thick 
jungle and constantly hopping about the branches. Found in flocks of 
twenty to thirty and very fond of the seeds of the casuarina tree. One 
nest was taken in October, but they breed plentifully in December. 
The nest is neatly constructed of bark fiber and casuarina needles, 
usually placed in a bush six feet from the ground in thick jungle. Two 
pale green eggs are laid.” (Abbott, MS.) 


Family CORVIDAK. 
43. CORVUS SCAPULATUS, Daudin. 


Two specimens, October 50 and November 1. 

‘‘Not common on either Aldabra or Assumption. Shyer and more 
wary than any other bird on these islands. Plentiful on Gloriosa 
Island, where they are very destructive to the eggs of ‘boobies’ and 
other birds.” (Abbott, MS.) 


Family DICRURID 4. 


44. BUCHANGA ALDABRANA, Ridgway. 


Buchanga aldabrana, RipGway, Proc. U.S. Nat. Mus., XVI, 1893, p.597 (Aldabra 
Island; U.S.N.M.). 

Specific characters.—Differing from B. atra (Hermann) in larger and 
more strongly hooked bill, much longer nasal plumes (reaching half 
way from nostrils to tip of bill), much narrower rectrices, and in the 
very pale coloration of the female. 

Type.—No. 128719, U.S. N.M., adult male, Aldabra Island, October 8, 
1892; Dr. W. L. Abbott: Entirely black, glossed with greenish blue, the 
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remiges and rectrices much duller, more brownish, and very faintly 
glossed. ‘Irides red, bill and feet black.” Length (before skinning), 
11.25 inches; wing, 5.30; tail, 5.95; middle feathers, 4.20; culmen (from 
extreme base), 1.15; depth of bill through nostril, 0.38; tarsus, 0.92; 
middle toe, 0.60. 

No, 128722, adult female, same locality and collector, October 2, 1892: 
Above dull slate gray, the margins of the feathers on forehead and 
hind neck and lower part of rump approaching grayish white; wing- 
coverts dull greenish slate, indistinctly edged with dull brownish white; 
remiges and rectrices dull grayish brown, edged with paler. Under 
parts grayish white, the feathers of the breast, belly, ete., dusky grayish 
beneath the surface; under wing-eoverts almost wholly pure white. 
Bill, legs, and feet black; “irides reddish brown.” Length (before 
skinning), 9.75 inches; wing, 4.80; tail, 4.80; middle feathers, 4.08; eul- 
men (to concealed base), 1.12; depth of bill through nostril, 0.38; tar- 
Sus, 0.90; middle toe, 0.60. 

Immature males are variously intermediate in color between the adult 
male and adult female. 

The collection contains three adult males, two immature males, and 
one adult female, representing dates from October 2-19, inclusive. 

“Common, noisy, and quarrelsome, pursuing frigate birds, crows, 
and other large birds that approach their nests, Breeds in November 
and December, laying three or four eggs. <A favorite situation is on 
the branch of a casuarina tree. The nest is open, rather flat, and 
firmly and neatly constructed of casuarina needles and some spider 
webs.” (Abbott, MS.) 


Family PLOCKEID A, 
45, FOUDIA ALDARRANA, Ridgway. 
Foudia aldabrana, RipGway, Proc. U.S. Wat. Mus., XVI, 1893, p. 598 (Aldabra 
Island); U.S.N.M. 

Specific characters.—Similar to F. madagascariensis (Linnzeus), but 
very much larger, 

Type.—No. 128692, U.S.N.M., adulé male, Aldabra Island, October 
5, 1892; Dr. W. L. Abbott: Head, neck, chest, and upper breast bright 
scarlet (flame-scarlet on under parts); rest of under parts rather light 
chrome yellow, tinged with orange on abdomen and with scarlet on the 
crissum. lLores and orbits black. Back and scapulars light yellowish 
olive broadly streaked with black: Trump plain light tawny olive-brown; 


5 


upper tail-coverts flame-scariet. Wings dull blackish, all the feathers ° 


margined with light olive or olive-yellowish; tail, olive grayish, the 
feathers edged with yedlowish olive. “Bill black; irides dark brown; 
feet brownish flesh.” Leneth (before skinning), 6.50 inches; wing, 3,303 
tail, 2.10; culmen, 6.78; depth of bill at base, 0.50; tarsus, 0.92; middle 
toe, 0.65. 

No, 128690, U-S.N.M., adult female, same locality and collector, 
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October 3: Pileum and hind neck deep olive-buff, narrowly and rather 
indistinctly streaked with dusky; superciliary stripe, cheeks, and sides 
of neck light brownish yellow; a postocular streak of dusky; anterior 
under parts pale Naples yellow (palest on throat), the posterior lower 
parts deeper yellow. Otherwise like the adult male, but without trace 
of red anywhere. ‘‘ Upper mandible horny brown, lower mandible pale 
horny; feet flesh color.” Length (before skinning), 5.50 inches; wing, 
3.05; tail, 2.10; culmen, 0.70; depth of bill at base, 0.50; tarsus, 0.89; 
middle toe, 0.60. 

Two other adult males show a mixture of red on the back, and one 
of them has the lower rump, as well as the upper tail-coverts, red. It 
is therefore probable that in full plumage this species has the red as 
extensive as in I’, madagascariensis. 

A young male is like the female described above, but is somewhat 
brighter yellow beneath. 

“cA very common species in Aldabra. Nesting in November, Decem- 
ber, and January. Builds in casuarina trees, generally near the sea- 
shore. Nest made of casuarina needles, somewhat loosely constructed, 
oval in form, roofed over, with the entrance in the side and suspended 
from the end of a branch. Number of eggs four. The male assists in 
the construction of the nest, but not in incubation (?). These birds are 
very fond of the seeds of the casuarina tree and are also destructive to 
unripe maize. They are, however, apparently only able to reach the 
latter after the husks have been gnawed through by rats. They are 
very tame and familiar, coming in flocks to feed on the crumbs and 
scraps about the houses.” (Abbott, MS.) 





APPENDIX. 


A.—CATALOGUE OF BIRDS ASCERTAINED TO OCCUR AMONG THE ISLANDS NORTIL AND 
EAST OF MADAGASCAR, FROM THE COMOROS TO THE MASCARENE GROUP. 


[Extinct species in heavy-faced type. Introduced species in parentheses. Peculiar specics in italies.] 
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1 At sea, between Mauritius and Madagascar. 2St. Denys. 
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Pamerdecolarcomatan (Ee allas) sees cc sco cscccte-ssterseeccecel colonel ese Me IE ce ae x 
68. Ardeola leacoptera (Boddaert) ---.------- a eee ee eecee esc Xe eee be ellie SPSS RANE es [aye oer ere et 
69; Butorides atricapillus (Aizelius)..-....-----..--..--2|--- all Peeiec4 ls eife anes ae Wes eal beseatleseaee 
70. Nyeticorax megacephala (A. Milne-Edwards)-------.)... -.. lex | eee Resa sa | Ok | ae 
iiepardestaisinensis (Gmelin) 2-5 sc. -2.5 scmwemeveiseecine-|ee0| sc). -- |x Sa] oa Se Ieee eae ome 
Family PELECANIDZ. | | | | | 
f2, Pelecanus rufescens, Gmelin.-.---..--..-...---.---.- ee |e eee x alle | Soe | eee | 
Family SULID. | | | 
feo sulacyanops, sundevall--—-- =~. ne cece eenoee---= sealers eos sealer Se (ox Ne 
eS LC CODOLUIs FRAC OW re = ie mofo =) ln owe wine ee sleleimesias oe | yal Beet es eae Wee | Cen (ae 
75. Sula leucogastra (Boudaert).--.---....-------------- Seq] Pol oe Cael| 2 Silica eee an 
76. Sula piseator (Linnwus)-.----. Pe aswale 2clietcleiviciciele ei foretell ball | hes |X | ESE | eR a oc | aaa ae 
| 
Family FREGATID2. | 
77. Fregata aquila minor (Gmelin) ........---.---------- x3)x |x |x |..Ix |x] x |x fel... 
fombrecata ariel (GOUId) <2 6.22 n0--250ccmeenc=- mses See emiayae CoS dees onal en leper eb coe A 
Family PHAETONTID. | 
79), Phaéton rubricaudus, Boddaert. .....2-...---=--.---|---|---|-.- [oe se 5K |Salad eal 
80. Phaéton candidus, Drapiez............--------22---. EX ec lex ees | seat ee Se ape eee 
Family PHASIANIDZ, 
(8!. Gallus gallus (Linnzeus).) ....-.-.--------+« alaaieeeeiee [rarer Stews ope ay SX ey ever |eveya eee ae 
(82. Francolinus pondicerianus (Gmelin).) -.-.-----------|X  X |x Hewaal eae peal ee |e oa ee 
(83. Francolinus chinensis (Osbeck).)....---------------- Ex ER tae | ee Sl Aeclleaicler| fee 
84. Margaroperdix madagascariensis (Scopoli) ....-..-- [yes | De Ere reels lees Me 
(85. Perdicula argoondah (Sykes) ) ---------------------- [eal Beal Koc [see See calle eee Ne 
(86. Excalfactoria chinensis (Linneus).) .-.------------- eae EM etree ge | ee ell aye ep ell eae | lege 
(8% Coturnix coturnix (Linnzus).)....--+.--.--0.s00--<- See eee meal eae x |x IE 
| | 
Family NUMIDID&. | | 
| | | | 
(Soe Namad sani trata sballas) c= see nomlsits a= = see aa eae sce | re | a Nb | caalioe | = 
| | 
Family DIDIDA. | 
89: Didus ineptus, Linnweus...... 2-5. cee s 2-25 --s-s ela | elec ey eel eel aye ee |. - 
90. Didus borbonicus (Bonaparte).........-------------- Seal | | es eee [a 22 Soeaee |e oa les 
91. Pezophaps solitarius (Gmelin) -....----.-----..--.-- en fae se | le a foal ae 3 Woe lees ecco oes r a 
Family COLUMBIDZ. | | | 
92. Alectroenas rodericana (Milne-Edwards) ----...--.-- Bates, SSS Is | reali oh Meat ee ae f eS 
93. Alectrenas pulcherrima (Seopoli) ..----.--.---..---- Bete | Mees eters |X| eal coe 3 [etre Se Ree ec oe ee 
94. Alectreenas sganzini (Verreaux) ..-.-----------+----- aoe |e aM | Sera (ote x x |x |= 
95. Aleetroonas nitidissima (Scopoli) .:..---.------------ en |p en aA Beal ee = 2d} So-) es |eateee 
96. Columba polleni, Schlegel ..-..-.--.------ eerie ete etetete= fal eiayel eisai sl's.- Eee x | ee 
97. Neseenas mayert (Marchal)..............-....-.--..- See ee lealscals sfeco)| a2 = ere eevee 
98. Turtur picturatus (Vemminck) ..............---..-- || xi|!o x =| soelieie alee ashes sore lore ee 
99. Turtur aldabranus, Sclater .....0..see+--e0- a aeewaealonGes cele ievissal = xf] x ele 
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# 
& S 
1S eed) ae 3 
a/Sia/e/3} |g 8 
5/2) 8) Scan aes trae lems a eeu ess 
8/2 (5/3) 8/8/2/ B/E )4/8|S/3 
Vay NPE eal SES | cet es el ee 
% S\sisl\Pla|SiS\ajSlslaia/s 
Balai (ala loi4didliai4jala 
Family COLUMBID&— Continued. 
| 
100. Turtur comorensis, E. Newton...-.-..... ania ne MO lbw salle |(eatall ster ae fsreral| eee overs fatal ata |e sca | eal 
101. Lurtur coppingert, Sharpe.-..-.-.----<.---- Seeniten pale sett i]! Sad eel ee eee 
102) Purturrostratus, Bonaparte... ---ess---------c-see Scie) aoe ee alee) | 55 see lees Seal Sere vers ees | eee eae 
103. Turtur saturatus, Ridgway.......---------------- Rreleerl= Bea aed eee ete ool =eiliemel| ere | See 
(104. Turtur semitorquatus (Riippell).) .-..-.------------ : a rere oe sl eee See SEE ose ob|| 2s) scll~ 
(105: Rurtur capicola(Sundevall):)--si..o--0s-2---ceee ene ees Se chase Se] Salhi cle eel teel lees eee aes 
(1065) Rurturichinensis)(Scopoli)) -os-.s2--e-= ee ener sso) Kilsos|ece|soalees| =e 4] a=] exe tee eee eel eee 
(107. Geopelia striata (Linnzeus).) -.--..----.------------ BA Nee | rat ne ee ale = ail wall crore er te ae eee 
(108. Tympanistria tympanistria (Temminck & Knip),)..|..- cena csese| feteyell mite rare | siete (eters Peers eR eR 
Family BUTEONID. 
109. Cireus maillardi (J. Verreaux)..... iat faai(oyaotn'e(n iaimtmrateie| eR eee] ase eel atae Sao col aah 2-5||=5<\'555 
110. Circus eruginosus (Linneus)...---.----------.---. Bis ol etre el ee ells See A ee ee 
111. Circus macroscelis, A. Newton .....-.---..-----.... Ses 2 2h ol ST ee Bales ee | Fes] ee 
es Accipiter. pusillas. Gurney a= sense esse = eee Sct | epee eect ee eevee ere fea Evel ee | a | ee 
WSS ACcipiterdrancesiiy mMlG hes cre ete ee abl elm ae male sPoeelt 2s Sy Srere eel Steet KS ese eee 
14. Aeccipiter-brutis (Pollen))<cosecc~ 2-2 an-= oe ee eee ae seal A So a AR Se Ao ES Rt ee 
115: Mulvusegyptius (Gmelin) so 222 2 eae sac ee eee amis w S| eters aves] Geese Ste ett ee cee VR fees beret ae ca ape 
116. Halizétus vociferoides, Des Murs........ccceccres- fel Kiera aered cee ie fic metal werd erel ee eel ee 
Family FALCONIDZ. 
117. Falco peregrinus, Tunstall........ aananaauesentencs|s.-| X|---|00-]-- Sl cece forall fase rar foe tages te 
LIS= Halcosminor Bonsparte seco sse oe cise seems sien se =| eae ee sll eecre|tceae cl ea Se al ec | en 
tO Halcoeleonone Geno esse eee eee eae eaee og OX acielloe Stel soa | asl lwec heel aoe ees eee eee 
120 ehalcome yw toni iG UIMey = seceee see ese eee eee aes eee eae SPIES S| Sorat ae es | 
12 ehalcopUncranis, CeMmmMiInGkK a: aes hee eee eee 3x25) ele O27 aera] ree cal afer eee 
122. Falco gracilis, Lesson..---..------s<06 meielelete tal ereetereinel secs eee XA| eee ass aeoll\Serel| ys a ere eee es 
Family BUBONID. | 
HS Merascops Tutus (Ph UCheran) cee seece se ce ate ve'ee| See Se al eee eee lee alls a laee 
124 GyMMNoscops MsuUularis, “UPIStPaM. Jo-wce<eec eee s-- 226 oee|= ae sa.8 |e alles fll hee 
125. Carine murivora (A. Milne-Edwards) ........ a Yalwtelelefell rere rote Kea Sa |ee 
‘Family STRIGIDA. 
| 
126. Strix flammea .-....... SEE Ree ees eee eee Were] calf mies sie oy tore fnsetsl eho | pe) (arene en nes 
Family CACATUIDA. 
127. Lophopsittacus mauritianus (OWen).-.......---.--.- zea ax: Ssc|aeeencless|cealont Boe | Sel eee 
| 
Family PSITTACID. | 
128. Coracopsis comorensis, Peters ....--.--.sscecscecees|s--|2--|---|---|---|---|=- marae eee Xho |e 
129" Coracopsts varklat, KasNew bon. <— 2. cf sseminecisesiaerl aceon Pe feo eee) ee (es) (55 St cee: 
130. Necropsittacus rodericanus (A. Milne-Edwards)---.)... ... XN sa) oss ieee ease S23 serleae 
131. Masearinus mascarinus (Linneus) ...--.-.-----.--- SS | ere hale ister ere 
leon alcwornis eques\(B0ddgert)iss---ce one =5 oe ee eee ee We lf ae (ae ese ts 
1335 Pateornis wardt, Hi. Newton.-:-..-<---<.<ccssscosc se | aie) 'o8 SSAA es 
134. Paleornis exsul, A. Newton...-...-.-.----..=------|---|--. P80 bos See 
(so Acapornisicana (Gmelin)|.) 5c. ssc scwicsewceieceese Sg] kan BS Soe revel rere arora tat ores K ja --l- 5. 
Family CUCULIDA. 
136. Centropus insularis, Ridgway ...-....-------------- Fille elle Saje|eesyeee SiG ER orca lope ater (eta 
LsipCucwlus rochintHartlat place cecnee vicisess cstemeesmecae SeeXaleealeee pee eae ae Ss cleuelees soe eee| eee 
NSS MOUCUUUSIS Ditty alate oat asine (= ainais sare Gece ee cinco eetteseietete ezine Nilo oS Sa aee Selese see Jere eral ete 
Family CAPRIMULGID2. 
139. Caprimulgus aldabrensis, Ridgway....-..---------- 554) 3-< [esc low Beclceclese 22a] Eyl ore ere te eee 
Family CORACIID®. 
140. Eurystomus glaucurus (Miiller)......-......-...--- Sto iS} | Sal orev erste pa ereret| EX fetches | Si epee a eres er 
Family LEPTOSOMATIDZ. 
141. Leptosomus discolor (Hermann)..-.---..-----------. Seales Mom Hee eyatel ll pate | ram avetan|tekes| etter pe ae tes 
142. Leptosomus gracilis, Milne-Edwards & Oustalet...|..-].-.|...].--|---]---[oe-eccjeccecelee-Je--| X 
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| a4 | | 
=| | 
Al |g | 
als|a)/ 2! 3] 8 
Si Oe eselee ellie leat) ill li 
S| | b\ = 3|2\¢' Alsia|/s 
alaleiSislele|/sl2isi1sis6 
BISISISIaIeelalalalaie 
SIZISiPIalrSiSigiSlolala 
palate la |4 a |S [4 || 4/3 
= a —|—|-|+ 
Family MEROPID®. | 
. Merops superciliosus (Linnzeus) .............------- ce * 1 ae VES Set [ta ex: 
Family ALCEDINID. 
144. Corythornis cristata (Linneus) -..-- saeees oun Oe ke: Pen aloe bi x |x 
Family MICROPODID®. | 
| | 
a5. Micropus apus: (Linneus) ..---5.-2----...neesccesces lees |aetsy te salle eda dtr ie ae 
. Tachornis gracilis (Sharpe) pralee ea |. aaa x 
147. Collocalia francica (Gmelin) S| Steet eh | ee ce fe aleer 
. ! | | 
Family MOTACILLIDS. | 
148, Motacilla campestris, Pallas ...-....-.---....0s--0-- eee | or eee baa A See x é 
; Family TIMELIID®. | 
. Ixocincla madagascariensis (Miller) eyallSea| aera Sas [ers eee sells ..[xix|x 

6150. Izocincla mad. rostrata, Ridgway .....-..........-.. eye | eore | e X x eee 

meine Fcocincla borbonica (Gmelin)... 22... ese eee eee ces] KX |-2-|s.-l---]--- ae Sere | eee eel 
152. Ixocincla olivacea (Jardine & Selby) ....---.-........ |e tec | tae SN PSPS Tews jars Se ee 
Hod. Lvocincla crasstrostris (EH. Newton)....-...-..--...--- Ses ees eee eae ed en fees 
154. Copsychus sechellarum, A. Newton .......-.---.-.---- ok (tere |e x) |/ex3 Eee 

mi55: Bebrornis rodericanus (HE. Newton) ......-........--- Siayell oir Poke eee cays Bate |eee 
156: Bebrornis sechellensis (Oustalet) ......--...-.-.-...6. Speke ae EX seis 
meelot. Lilisia longicaudata, KE. Newton ..-...-..---.-..c-00 erate SP ees eens ake alee ele ee cael sxe 

- 158. Bernieria madagascariensis (Gmelin)..... Seieteiee siete oe sees een eee SGI ete 

Family MUSCICAPID. 

159. Terpsiphone bourbonnensis (Miiller) ......seeeeaacees ef Aolspdicce tal tcc ea |ooe 
160. Lerpsiphone corvina, WH. Newton ..-......--scceacesce arate | stoke tiater | PeSoN | tere | erate ee eclee 
161. erpsiphone mutata (Linnzus) .........-.---.--.... Ipacl S08 pealicas Iserellace Sere 
162. Terpsiphone vulpina (E. Newton) ......-.....--..---- eps eee etl setae | anise eer |aete sec et Ee 
Bpoeeenatuncoumitected (GMelIN) —=- «39.6 a. < sect ceeceweeccs |x sie a ace Bee sae 
164. Musicapa (?) sp. undetermined.--......-..... Sele seieiels See erate 1x 3 

Family TURDIDA. 
165. Merula (7?) bewshert (EK. Newton).......--..---.-.-.0- Oe EE | heres ee eel oer | el (Nella x 
Family LANIID. | 

y | 

MaGseATtamia picolor (inNeeUs))- -c 7-nies = he ence ciecec cle cece Daca ae emcees aeraleerelsenl|oes feelers ee 

Family DICRURID&. 
167. Buchanga waldeni (Schlegel).--...-...--.-e2ee-eee-+ Pate | er |g |e ah ee | Mae a  e x 
168. Buchanga aldabrana, Ridgway -.--.------..--++-+----- Be apel feral tees | siete oie | epee arora iene ee eee 
169. Hdolius forficatus (Linnzus) <.........cecccr.<0ceceee= Teale : ee x 
Family CAMPEPHAGID. 

170. Lalage newtoni (Pollen) -.-------..--- Bea ae nice we esto Whee cee ee .| 
171. Lalagerujiventer (Swainson) -.........----------.--6- Bee es Seieeele = 

Family HIRUNDINID. 

— 172. Phedina borbonica (Gmelin) ?......-..------.+-2000-- Sa eee erate sen Eo x?) é 
fies Clivicola riparia (Linneeus)- 0-25-55... - csc crccensncs| Petell sieis 2 x x c 
Family NECTARINIIDA. 

174. Cinnyris souimanga (Gmelin) ..-...... ‘jaYald}a)6(a/a/A/s\a\s\e/e[e)|\s{s10| 5.2.5 2 cis lc Sea)ec sale an 
175. Cinnyris aldabrensis, Ridgway...--..........e....-- rete ates erate ezele eras |lose| =e ere [hSeillncis|sietele sale 
H76. Oinnyrisabbottt, Ridgway... -.-...--..-ccssessecceces Spa isteral| oat lero ==/<|(s-0.<i) = ete Xb | Sore | otcrel fener areas 
i ONY TUS COMOTENSIS, POLELS = -<--0-seccecsccccsecesuce : Serclflscve ee SMH 

Selio, Cinnyris notata (Muller) -.-..2..---....esceccces Broo lee Bate latte | Sate tava ere flo ce] le erator Sealine 
179. Cinnyris dussumiert (Hartlaub)...-...-...-.-..e00 Beeieete eels 56 [i> <n] RS Poca Wee ere eae nea Peselisse 

Cinnyris coquerellii (Verreaux) .-.....-------- ean neta bcalbaalle 
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| od | 
A ji 
| S : 2 
Sailie: | eatecl aaa S 
jaiSieisisl leit || ae 
S/S) &/S/8l3\e/FlelslalsiS 
RIEIBISIE/ElE| SIS IBIS ele 
S\alS\elslciSlaisleleials 
Slalelald ia loldi/qia lq liaia 
| | | | | | | 
Family MELIPHAGID. 1 Sues 
| | 
181. Zosterops aldabranus, Ridgway......-. plalatatala erareenceat| ealint bert (Ecos Ree ae 
182. Zosterops anjuanensis, Hh. Newton.....-.-.--.--..-- Sats | ers Ll eos eel aiete 2 atl tal | oso eT ee 
183. Zosterops madagascariensis gloriose, Ridgway...-.. alee a AUS cai] cea ele |e ea ni 
184. Zosterops semiflava, KE. Newton............------...-| me Berea Ral seve eee eee % ll eal eel | 
185. Zosterops mayotlensis, Schlegel........---..----.... oe ae eee | ee ee aa] aN eee eed 
186. Zosterops olivacea (Linnus).-...---.--.-.-.-------- xe ees se\on2|nenloee|aee eee 
187. Zosterops chloronota (Vieillot).....-.-.----.-.-.--.-. iF ARS Soe ores eles | > " 
188. Zosterops modesta, KE. Newton ....-.......-..--..--- Pee eal ee Seles a cec|eer 
189. Zosterops mauritiana (Gmelin).....-.----..--...---- Eel poetion See ee ee 
190. Zosterops borbonica (Gmelin) ........-----.--.0=--<- SH Nh sess Stes | cake feel aH at Pel pe 
191. Zosterops e. newtont, Hartlaub...-..-...--....--...--- | Sp | =P [ee ml ms fate alee ete aay ef ene ates eed 
192. Zosterops kirki, Shelley ..-.-.....-- ae eeeacie Pecew eaten |S a| oe Se elias |e | ere De 
Family CORVIDZ. 
| 
193. Corvus scapulatus, Daudin 2. -.2--22 ~~. eecen-ce|o5- joo oes 7a) OR] ae ere pea eee eee 
Family STURNID. (ae 
(194. Acridotheres tristis (Linnéeus).).....--.---.... .-.- |S Hee EP ee See ee ce eee eee 
195. Fregilupus varius (Boddaert).-...-...--.-------..--. | co esa Seach tei sal | Sse Tree eke fees 4 
196. Necropsar rodericanus (Gunther & E. Newton).....)...)...| x |... Sice ace Baye \- alerets| Sara 
Family PLOCEID&. | | 
. | | 
(197. Spermestes cucullata (Swainson).).......c0...--022-)...)..- of ehoeal rae ot Hiecore feel | Siena ie 
(198. Sporzeginthus amandava (Linnaeus).) .---..-....-..- x(x el a ete a Be Sd eee ae Wee tal eters 
(199. Padda oryzivora(Linnus).).-....-...-..........--- XK. | Se eeclee sl seas Seve a MS Se cea eae ees 
(200. Munia punctulata (Linnzeus).)..-...--....-......--. Noell een eel Sea el alee c| sec lee een eee 
(20l) Histrilda.astrildan(innseus).)2-cescaseseese ssc e amen Ki, Hex aleesaloe ta ex | r ng fl Se | ee en 
(202. Foudia madagascariensis (Linnzeus).) ------.------- x | BK rane | ee rer shone |S | Bcaloae lee 
203. Foudia aldabrana, Ridgway -..---.-----.-.--------- HORNE ens painter Bea) Gina eee sete 
204. Foudia flavicans, EB. Newton ...--..-----------.----- fener x ieee Se alee bbe lak cae ee 
205. Nesacanthus bruante (Miiller).........-..---..-..... Kal setae zd] sc tes alte ee Rees Sees ee 
206. Nesacanthus eminentissima (Bonaparte)-....... Saree eral ee | oWete Sel ecole ors ae |x: |e || oe 
207. Nesacanthus rubra (Gmelin) .-......--=----<--..s0-0 on | x ace elon Slt Al Las a eee 
208. Nesacanthus sechellarum, E, Newton ..........+-+---|---|--- BS Se | tera) sete |e = tee ein oral arate tee 
Family FRINGILLID. | | 
(209. Passer domesticus (Linnzus).) ......-...--.-------- eet es Luis sot ee a3 oo otal eT eealiate et Ge etait x 
(210. Passer indicus, Jardine & Selby) ..-.-...---.---.--- SH ||| PE Faye oe | | Soreipaere | sees 
(211. Serinus canicollis (Swainson).) ..-..---------------- SC isa yah ela Spe Sencha lle) oll Seo oe ste: sateen ote 
(212° Serinusicterus) (Bonnaterre):) ...-------5-----<s09-- Soe exalts x eet eval| yo Pree etel etoile aie 
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B.—BIBLIOGRAPHY. 


Papers consulted in the preparation of the foregoing list. 


1864. SCLATER, P. L. On the birds of 


the Comoro Islands. 
The Ibis, lst ser., VI, 1864, pp. 

292-301, Pl. VII. 

Twenty-three species are mentioned, 
of which Nectarinia comorensis is de- 
scribed as new (p. 299). The plate (VII) 
represents <Accipiter francesi, Smith. 
The introductory matter (pp. 292-297) 
comprises avery interesting description 
of the severalislands and their products. 

1867. NEWTON, EDWARD, M. A., etc. 
On the Land-Birds of the Sey- 
chelles Archipelago. 

The Ibis, 2d ser., III, 1867, 

pp. 335-358, Pl. IV. 

Thirty-five identified species are men- 
tioned, accompanied by very interesting 
notes. The following are described as 
new: (1) Coracopsis barklyi (p. 341); 
(2) Paleornis wardi (p. 341); (3) Hyp- 
sipetes crassirostris (p. 344); (4) Zoster- 
ops modesta (p. 345); (5) Tehitrea cor- 
vind (p. 349); (6) Foudia sechellarwm 
(p. 853), and (7) Zosterops semijflava (p. 
354). 

' The plate (IV) represents Techitrea 
corvina, ¢ and 9. 


NEWTON, EDWARD, M. A., C.M. 
G., etc. On a collection of birds 
from the island of Anjuan. 

Proe. Zool. Soc., London, 1877, 
295-302, Pls. XX XIII, XXXIV. 
Twenty-seven species are mentioned, 

with annotations, of which the following 
are new: (1) Zosterops anjuanensis, p. 
297, pl. 33, fig.1; (2) Tehitrea vulpina, p. 
298, pl. 33, fig. 2; (3) EPllisia longicaudata, 
p. 299; (4) Turdus bewsheri, p. 299, pl. 34; 
(5) Turtur comorensis, p. 300. 

A list of forty-six species (three of 
them undetermined) is given, showing, 
in tabular form, their distribution 
among the islands of the Comoro group- 


OUSTALET, M. E. Etude sur la 
faune ‘ ornithologique des iles 
Seychelles. 

Bull. Soc. Philomath., Paris, 

1878, p. 161. 

(Based on a collection of 595 speci- 
mens, representing 14 species, made by 
M. de I'Isle, naturalist of the French 
Transit Expedition of 1875.) Ellisia 
sechellensis is described as new. 


1879. [EDITORIAL.] Oustalet on the 
Ornithology of the Seychelles. 


Proc. N. M. 95——35 


1877. 


1878. 





1879. [EDITORIAL ]—Continued. 

The Ibis, 4th ser., III, 1879, 
Den aitte 
teview of Oustalet’s ‘Etude sur la 

faune ornithologiques des 
chelles.”’ 

1879. GUNTHER, A. On the occurrence 
of a Land Rail (Rallus) in the 
island of Aldabra. 

Ann. and Mag. Nat. Hist., 
ser. 5, III, 1879, p. 164. 
Described asa new subspecies, Rallus 

gularis, var. aldabrana. 

1879. SHELLEY, G. E. On a collection 
of birds from the Comoro Islands. 

Proc. Zool, Soc., London, 1879, 
673-679. 

Thirty-six species are mentioned, of 
which Zosterops kirki, from Grand Com- 
oro, is described as new (p. 676). 

18814. SHARPE, R. BOWDLER. Collec- 
tions from the Western Indian 
Ocean. Birds. 

Report of the Zoological collee- 
tions made in the Indo-Pacific 
Ocean during the voyage of 
H. M.S. Alert, 1881-82, Part II, 
pp. 483-485. 

Fifteen species of birds are mentioned 
from the Amirante group, Gloriosa, and 
Seychelles. 

1888. NEWTON, SIR EDWARD, K. C. 
M.G.,etc. [Presidential address 
to the members of the Norfolk 
and Norwich Naturalists’ Society, 
including a ‘‘ List of the birds of 
the Mascarene Islands, including 
the Seychelles.” ] 

Trans. Norfolk and Norwich 
Naturalists’ Soc., IV, pp. 537- 
554 (list on pp. 548-554). 

One hundred and seven species are 
given in the lst, their distribution 
(whether found in La Réunion, Mauri- 
tius, Rodriguez, Seychelles, or ‘‘other 
places within the range’’) being shown 
in columns, and whether extinct, pecu- 
liar, or of accidental occurrence in- 
dicated by symbols. Seven additional 
species, all Tubinares, are given on the 
authority of Pollen (Recherches, ete., 
pp. 144, 145), and finally “‘an approxi- 
mate list of species of birds which 
seem to have been introduced into the 
islands,” twenty-one in number. 


iles Sey- 
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1888. NEWTON, SIR EDWARD—Con’d. 
The address proper treats largely of 
the extermination of birds, with special 
reference to the geographical area 

covered by the list. 

1893. RIDGWAY, ROBERT.  Descrip- 
tions of some new birds collected 
on the islands of Aldabra and As- 
sumption, northwest of Mada- 
gascar, by Dr. W. L. Abbott. 

Proc. U. S. Nat. Mus., XVI, 

No. 953, August 16, 1893, pp. 

597-600. 

The new species and subspecies de- 
scribed are as follows: 

From Aldabra: (1) Iwocinela mada- 
gascariensis rostrata (p. 597); (2) Buch- 
anga aldabrana (p. 597); (3) Foudia 
aldabrana (p. 598); (4) Rougetius alda- 
branus, p. 598; (5) [bis abbotti (p. 599). 

From Assumption: (6) Sula abbotti, 
p- 599. 





1893. RIDGWAY, ROBERT—Continued. 


From Ile Poivre, Amirante group: 
(7) Turtur saturatus, p. 600. 


1894. RIDGWAY, ROBERT. Descrip- 
tions of some new birds from Al- 
dabra, Assumption, and Gloriosa 
islands, collected by Dr. W. L. 
Abbott. 

Proc. U. S. Nat. Mus., XVII, 
No. 1008, 1894, pp. 371-373. 
The new forms described are the fol- 

lowing: 

From Aldabra: (1) Zosterops aldabren- 
sis, p. 371; (2) Cinnyris aldabrensis, p. 
372; (3) Centropus insularis (also from 
Assumption), p. 373; (4) Oaprimulgus 
aldabrensis, p. 373. 

From Assumption: (5) Cinnyris ab- 
botti, p. 372. 

From Gloriosa: (6) Zosterops mada- 
gascariensis yloriose, p. 372. 


Papers not accessible to the author, the titles having been obtained from various sources. 


——. Recherches sur la Faune de Mada- 


gascar et de ses Dépendances, 
daprés les découvertes de Fran- 


cois P. L. Pollen et D. C. van 
Dam. (SCLATER.) 


1861. DR. G. HARTLAUB. Ornithologi- 
scher Beitrag zur Fauna Mada- 
gascar’s, mit Beriicksichtigung 
der Inseln Mayotta, Nossi-Bé und 
St. Marie, sowie der Mascarenen 
und Seychellen. 8vo. Bremen, 
1861. (SCLATER. ) 

1883. COPPINGER, R. W., M. D. Four 
years in Patagonian, Polyne- 
sian, and Mascarene waters (1878- 





1883. COPPINGER, R. W.—Continued. 
1882). Royal 8vo. London, 1883. 
(SCLATER. ) 

1887. EDWARDS, A. MILNE, and OUS- 
TALET, E. Observations sur 
quelques espéces d’oiseaux récem- 
ment découvertes dans Vile de la 
Grande-Comoro. 

Ann. Sci. Nat. (Zool.) (VII), 
2, pp. 213-238. 

1889. EDWARDS, A. MILNE, and OUS- 
TALET, E. Etudes sur les mam- 
miféres et les Oiseaux des iles 
Comores. 

N, Arch Mus. 
Pls. [V-IX.] 


[pp. 226-297, 


DESCRIPTIONS OF TWO NEW SUBSPECIES OF THE DOWNY 
WOODPECKER, DRYOBATES PUBESCENS (LINN AUS). 


By Harry C. OBERHOLSER. 


THE comparison of a series of Dryobates pubescens from Alaska with 
a sunilar series of specimens from Florida reveals at once a striking 
difference between the representatives of this species from these widely 
separated localities; the birds from the northern half of the eastern 
United States being in every respect perfectly intermediate between 
these two extremes. The Florida birds present the minimum of size, 
combined with dullness of coloration; while those from Alaska are 
largest, the light-colored portions of the plumage being of greater 
extent and pure white. 

It therefore becomes necessary either to entirely disregard the evi- 
dent geographical variation here exhibited, or to recognize instead of 
one, three races of Dryobates pubescens in northern and eastern North 
America. It is, however, not without considerable hesitation, and only 
after the careful examination and comparison of a large number of 
specimens (altogether 200), that the writer has decided to attempt to 
characterize these subspecies.! 

While the differences assigned are perhaps not such as to positively 
determine by any single character every given individual, yet the 
average distinctions are readily appreciated upon comparison, and the 
diagnoses are based upon what may be considered fairly well differen- 
tiated averages. 

For the form of Downy Woodpecker inhabiting the Gulf States there 
is already a name available, as follows: 


DRYOBATES PUBESCENS MERIDIONALIS (Swainson), 
SOUTHERN DOWNY WOODPECKER. 


Picus pubescens, LINNAUS, Syst. Nat., Ed. 12, 1766, I, 175 (part). 

Picus (Dendrocopus) meridionalis, SWAINSON, Fauna Bor. Amer., II, 1831, 308. 

Picus le contei, JONES, Ann. Lye. N. Y., IV, 1857, 489, pl. XVII (Georgia, three- 

toed specimen). 
D{ryobates] pubescens, CABANIS, Mus. Hein., IV, June 15, 1863, 62 (part). 
Subspecifie characters.—Similar to Dryobates pubescens, but smaller; 

the lower parts more brownish, the white markings of wings and tail 
averaging of less extent. 








‘The writer takes this occasion to express to Mr. Robert Ridgway, of the National 
Museum, his indebtedness for many favors incident to the preparation of the present 
paper. To Dr. J. A. Allen and Mr. F. M. Chapman, of the American Museum of 
Natural History, and to Messrs. William Brewster and Gerrit S. Miller, jr., as well, 
obligations are acknowledged for courtesy in regard to the loan of specimens. 
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Description—Adult male (No. 150139, U.S.N.M., Lake Arbuckle, 
Polk County, Florida, March 7, 1895; William Palmer). Upper parts 
black; nasal feathers yellowish white, slightly mixed with black; 
superciliary and dorsal stripes, together with stripe on the side of the 
head and spotting on wings, white. Middle tail-feathers black; next 
pair black, with very slight white edging on terminal portion of outer 
webs; remaining tail-feathers white, more or less varied with black. 
Under surface pale brownish; lower tail-coverts well marked with 
black. No white tips to the five outer primaries. A red nuchal band. 

Length, 152.4 mm.; extent, 283.7 mm.; wing, 86.4 mm.; tail-feathers, 
53.3 mm.; exposed culmen, 15.5 mm.; tarsus, 15.2 mm.; middle toe with 
claw, 15.2 mm. 

Habitat—South Atlantic and Gulf States, from South Carolina to 
Texas. 

This form was first described from Georgia, by Swainson,! who men- 
tioned its small size and the darker color of the lower parts in contrast 
to D. pubescens; but having only two specimens for examination he very 
cautiously expressed his doubt in regard to its validity. 

The amount of white on the wings and tail of D. pubescens meridio- 
nalis is, in a majority of the specimens examined, somewhat less than 
in D, pubescens, the difference being most appreciable on the tips of the 
primaries and on the outer of the two middle pairs of tail-feathers. 
The darker appearance of the under parts in specimens from the South- 
ern States is usually quite apparent, although the whitest individuals 
from Florida are almost indistinguishable in this respect from some 
specimens of D. pubescens. The birds of a small series from Gaines- 
ville, Florida, collected by Mr. F. M. Chapman, are darker than any of 
the others examined, and would appear to be somewhat adventitiously 
stained, as evidently are some specimens of D. pubescens from the coal 
regions of Pennsylvania and northern Ohio. 

With regard to size, the birds from Florida are smallest, the average 
measurements of 42 adults from that State being as follows: Wing, 
88.6 mm.; tail-feathers, 56.1 mm.; exposed culmen, 15.2 mm.; tarsus, 
15.2 mm.; middle toe with claw, 15.2 mm. Specimens from the other 
Gulf States, together with those from South Carolina and Georgia, are 
slightly larger than Florida birds, but are not otherwise noticeably 
different. 

The birds at hand from North Carolina, Tennessee, Indian Territory, 
southern Lllinois and extreme southern Virginia, appear. to be inter- 
mediate between D. pubescens meridionalis and D. pubescens ; and these, 
although not above included, are perhaps without impropriety referable 
to D. pubescens meridionalis. 


1 Fauna Bor. Amer., II, 175. 
) ’ 
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DRYOBATES PUBESCENS NELSONI,! new subspecies. 
NORTHERN DOWNY WOODPECKER. 


Subspecific characters.—Similar to Dryobates pubescens, but averaging 
larger; the under parts pure white instead of brownish; the lower tail- 
coverts and outer tail-feathers averaging with much less of black mark- 
ings; red nuchal band of male averaging somewhat wider. 

Description. Adult male (Type No. 75654 U.S.N.M., Nulato, Alaska, 
EH. W. Nelson). Above black; nasal feathers yellowish white, slightly 
mixed with black. Superciliary stripe, streak on cheeks extending 
nearly around the neck behind, wide dorsal stripe, spots on the wing 
quills and their coverts, ES Sbilion with the comparatively broad tips to 
most of the primaries, white. Frontal feathers conspicuously varied 
with white markings. Middle pair of tail-feathers black; next pair 
tipped, and on apical half broadly edged externally with white; third 
pair much more extensively white; the two outer pairs white with 
exception of their extreme bases under the coverts and a few small 
spots of black on the terminal portions. Under parts pure white; the 
few dark markings on lower tail-coverts linear and indistinct. Nuchal 
band scarlet vermilion. 

Measurements.—W ing, 99.1 mm.; tail-feathers, 69.1 mm.; exposed eul- 
men, 16.5 mm.; tarsus, 15.5 mm.; middle toe with claw, 15.2 mm. 

Pomale similar to male, but nen the red nuchal band and the 
white markings of the forehead: 

Habitat.—Alaska and northern British America. 

In a series of fifteen specimens in the collection of the U.S. National 
Museum the characters given above are fairly constant. Three birds 
from Kadiak are smaller than all but one of the other Alaska speci- 
mens, and have more black on the outer tail-feathers. In this latter 
respect the Kadiak birds are, however, closely approached by two of 
the Alaska specimens, and by two others, from Fort Resolution and 
Moose Factory respectively. A specimen from Victoria County, New 
Brunswick (Amer. Mus., No. 61362), is also very similar to these, but is 
smaller. 

Of the 15 specimens above mentioned, only one (No. 95275, U.S.N.M., 
from Kadiak) shows dark markings on the under tail-coverts equaling 
in amount those on average examples of D. pubescens. While some 
individuals of D. pubescens, especially those from the northern United 
States, are fully as pure white below as are the specimens of D. pubes- 
cens nelsoni, yet the ordinary coloration of the former is much more 
brownish. 

The white mottling of the forehead seen in the males of D. pubescens 
nelsoni, though not a diagnostic mark, is present to a greater or less 
degree in 6 of the 12 males of this form; while of the 100 spec imens of 





'Named for ae E. W. Nelson in eee of hie. Vv Binnie coubuibutions to Alas- 
kan ornithology. 
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D. pubescens examined, there were found only four (males) which pos- 
sessed any indication of such markings. 
In D. pubescens nelsoni the red nuchal band of the male averages 
wider than in D. pubescens, 12 specimens of each form giving an aver- 
age of 8.8 mm. for the former, and 7.5 mm. for the latter. 
Comparative measurements (in millimeters) of the three forms here 
treated are given in the subjoined tables: 


Dryobates pubescens meridionalis (64 specimens). 
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PRELIMINARY DESCRIPTION OF A NEW SUBGENUS AND 
SIX NEW SPECIES AND SUBSPECIES OF HARES, FROM 
THE MEXICAN BORDER OF THE UNITED STATES! 


By Ene@ar A. MEARNS, M. D., 


Assistant Surgeon, U. S. Army. 


THE GENUS Lepus stands so much in need of a thorough revision, 
that, in order to characterize the new species intelligently, it is neces- 
sary to define the characters of the remaining species of this region. 

The eleven species of the Mexican border, together with their seven 
additional subspecies, belong to four sections of the genus Lepus, at 
least three of which may with advantage be recognized as subgenera. 
One of these sections contains the water hare (Lepus aquaticus, Bach. 
man) of the lowlands bordering the Gulf of Mexico, another the cot- 
tontails (three species), from which the cactus rabbit (Lepus cinerascens, 
Allen) of the Pacific Coast region is sufficiently different to merit sepa- 
ration as a third section, the Mexican jackrabbits (six species) com- 
posing the fourth. These groups may be conveniently characterized, 
anatomically, as follows: 


ANALYSIS OF THREE SUBGENERA OF LEPUS. 


A. Interparietal persistent as a distinct bone in adults; usually developed from a 
single ossific center. Ear shorter than hind foot (except in L. cinerascens). 

a. Skull and teeth massive; rostral portion about as wide as high; postorbital 
process of frontal bone anchylosed with the cranium for its entire length; 

frontal and parietals deeply pitted; skull rather straight above, about half 

as wide as long; pelage harsh; head small; ear, tail, and hind foot short, 

dhe latter sealitily Maleed se.) ss. as1o 21-1 ato 2 Hydrolagus, Gray. 


1This is the third of a series of papers, in the Proceedings of the United States 
National Museum, based on the collection of mammals made by the writer in con- 
nection with the recent resurvey of the Mexican boundary line, in which it has 
been deemed advisable to present brief preliminary diagnoses of such mammals as 
appear to be new to science, in anticipation of the publication of the proposed 
report on the collections of the International Boundary Commission, United States 
and Mexico. This course is necessitated by the delay incident to getting out the 
final report, in which detailed descriptions and illustrations of the new forms may 
be expected. (See Proc. U.S. Nat. Mus., XVII, pp. 129-130; XVIII, pp. 443-447. ) 

Proceedings of the United States National Museum, Vol. XVIII—No. 1081. 
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aa. Skull and teeth lighter; rostral portion wider than high; postorbital pro- 
cesses united with the cranium behind (in old specimens), inclosing a nar- 

row foramen; upper surface of skull much less pitted; skull much arched 
above, sometimes wider than one-half of its length; pelage softer and 
longer; feet densely padded; head, ears, tail, and feet relatively larger. 
Sylvilagus, Gray.! 

AA. Interparietal distinct only in the fetus, and for a short period after birth; always 
obliterated in adults; usually developed from two ossific centers; skull 

low and narrow, its breadth considerably less than half the length, with 
large, arching postorbital processes, which are united to the cranium by 
suture posteriorly, inclosing a long and wide foramen; nasal bones long; 
anterior upper incisors rounded externally, and without a distinct lateral 
groove. Ear longer than hind foot; tail black above, this color running 

up onthe rump. Pelage never white....-.....-...-...---- Macrotolagus.? 


The species and subspecies of Lepus at present known to inhabit the 
region of the Mexican border may be determined by reference to the 
following key: 


ANALYTICAL KEY TO THE SPECIES AND SUBSPECIES OF LEPUS FOUND ON THE MEX- 
ICAN BORDER OF THE UNITED STATES, INCLUDING THE LEPUS CALLOTIS, WAGLER, 
OF MEXICO. 


A. Interparietal persistent as a distinct bone in adults; usually developed from a 
single ossific center. Ear shorter than hind 
foot (except in L. cinerascens). 

a. Skull and teeth massive; superior outline moderately convex; postorbital pro- 
cess of frontal bone anchylosed with the cra- 
nium for its entire length, ‘“‘leaving neither 
foramen, notch, nor suture;” frontal and pari- 
etals deeply pitted; skull about half as wide 
as long, with the muzzle about as wide as 
high; pelage harsh; feet scantily clothed; 
head small; ears, tail, and hind feet relatively 
short (= Hydrolagus, Gray).------ aquaticus.§ 

aa. Skull and teeth lighter; superior outline strongly convex posteriorly; post- 
orbital process united with the cranium behind 
(in old specimens), inclosing a foramen; upper 
surface of skull much less pitted, about as 
wide as long, with the muzzle usually wider 
than high; pelage softer and longer, especially 
on the feet, which are heavily padded; head, 
ears, tail, and feet relatively larger (= Sylvi- 
lagus, Gray). 

b. Ear longer than hind foot; tailshort; skull narrow, low, and lightly ossified, 
with postorbital process usually free, scarcely 
touching cranium behind. ...--.- cinerascens. 





1 Lepus cinerascens, Allen, an aberrant species, is provisionally referred to a second 
section of this subgenus. (See key to species.) 

2 Macrotolagus, new subgenus. Type Lepus alleni, Mearns, from southern Arizona 
and adjacent parts of Mexico. 

3This has recently become Lepus aquaticus attwateri, Allen, Bull. Am. Mus. Nat. 
Hist., N. Y., VII, Art. X, November 8, 1895, pp. 327, 328. Type locality: Medina River, 
18 miles south of San Antonio, Texas. 
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bb. Ear shorter than hind foot; tail longer than in the preceding section; skull 
stouter, higher, and heavier, with postorbital 
process united with the cranium behind, 
c. Ear shorter than head. 
d. Skull high, size small; tail very short; hind foot short and seantily 
clothed; earsmall. Length,370 mm. ; tail ver- 
tebree,50; ear aboye crown, 70; hind foot, 82. 
bachmani. 
dd. Skull not so high; size larger; tail, ears, and hind feet larger, the 
latter heavily coated with long hair. 

e. Skull lightly ossified, with audital bulle much inflated, mandible 
small, dentition weak, and rostral portion of 
skull abbreviated; nasals falling consider- 
ably short of the premaxillaries; ears heavily 
coated with long hair; color dark. Length, 
425 mm.; tail vertebrie, 58; ear above crown, 
64; hind foot, 105......-------------- pinetis. 

ee. Skull and dentition heavier; audital bullw small, mandible large; 
nasals and rostral portion of skull elongated, 
the former exceeding the premaxillaries; ears 
less heavily clothed with short hair; coloration 
light. Length, 415mm. ; tail vertebrie, 67; ear 
above crown, 80; hind foot, 100. 

holzneri (p. 554). 
ec, Ear longer than head. 

f. Skull low and narrow, with rostral portion elongated ; audital bulle 
moderately inflated, shorter antero-posteriorly 
than the upper molar series; ‘size large; ears 
broadly tipped with black ; color of upper sur- 
face tawny olive, mixed with gray and black. 
Length, 400mm. ; tail vertebrie, 67; ear above 
crown, 90; hind foot, 92....------- auduboni. 

ff. Skull higher and broader, with rostral portion reduced; audital 
bull much inflated, longer antero-posteriorly 
than the upper tooth-row; size small; ears 
narrowly tipped with black; color of upper 
surface pale yellowish brown, mixed with gray 
and black. 

q. Size large; coloration dark. Length, 380 mm. ; tail vertebrie, 55; 
ear from crown, 85; hind foot, 92. 
major (p. 557). 
gg. Size small; coloration light. 
h. Larger; ears and tail relatively long. Length, 360 mm.; tail 
vertebrx:, 60; ear above crown, 85; hind foot, 
SOM ae «fee eee sae TOM 
hh. Smaller; ears and tail relatively short; skull with rostral por- 
tion, mandible, and audital bull relatively 
more developed. Length, 330 mm.; tail ver- 
tebree, 50; ear above crown, 80; hind foot, 
(ne rat a are na stnisiaysiae’ minor (p. 597). 
AA. Interparietal only present in the fetus, and for a very short period after birth; 
always fused with the parietals in adults, and 
usually developed from two ossific centers. 
Ear longer than hind foot. 
i. Convex surface of ear white at the apex; black patch on middle 
of rump tending to become obsolete. 
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j- Napeand base of ear black 5:222.52.2.2 5...) ceallotis. 
Jj). Nape and base of ears sooty grayish or yellowish. 
k. Sides white; size small; head stout; ears moderate. 
gaillardi (p. 560). 
kk. Sides gray ; size large; head slender; ears enormous. alleni. 
ii, Convex surface of ear black at the apex; rump with a distinct 
black median stripe, in continuation of the 
black upper surface of the tail. 
1. Nape and base of ears black .........-. merriami (p. 558). 
il, Nape and base of ears never black, usually paler than or 
concolor with the body. 

m. Haunches and sides of rump distinctly whitish or pale 
grayish, in sharp contrast with the dark col- 
oring of the back. 

n. Size medium; ears small (under 150 mm. from crown) 
with ochraceous fringes anteriorly ; upper sur- 
face of body vinaceous cinnamon... melanotis. 

nn. Size small; ears larger (over 150 mm. from crown) 
with brownish white fringes anteriorly; 
upper surface of body brownish gray. 

griseus (p. 562). 
mm. launches and sides of rump not distinctly whitish, but 
suffused with the dark coloring of the back. 
o. Head stout; black of upper surface aggregated so 
as to form blotches; under surface mostly 
white. 

p. Size large (total length,620mm.; ear from crown, 
170; hind foot, 145); colors, grayish above, 
wihitte” belo wets. 2 ese sae eee texianus. 

pp. Size small (total length, 580mm. ; ear from crown, 
160; hind foot, 130); colors, more brownish 
on sides, sometimes stained with yellowish 
alow st Si22- Bost) 5 See Pea ee erenvicus. 
oo. Head slender; black of upper surface evenly dis- 
tributed, not forming dusky blotches; under 
surface stained with yellowish or cinnamon. 
q. Colors pale; upper surface grayish or clay 
color, but slightly mixed with black; ears 
pale drab, large (averaging 165 mm. from 
crown); under parts lightly tinged with 
ochraceous buff (sometimes whitish). 
deserticola (p.564). 
qq. Colors dark; upper surface drab, mixed with 
gray and considerable black; ears dark drab, 
small (averaging 155 mm. from crown); under 
parts strongly tinged with cinnamon. 
californicus. 


LEPUS SYLVATICUS HOLZNERI, new subspecies. 
HOLZNER’S COTTONTAIL. 
Geographic distribution.—This cottontail was first met with in the 
red juniper zone of the Carrizalillo Mountains—the first wooded range 


on the boundary west of the Rio Grande. The Indians, who distin- 
guish it from the cottontail of the plains of that region (Lepus arizonee 
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minor), said it was the common rabbit of the Boca Grande and other 
mountain ranges of the surrounding region, and this proved to be the 
case aS we proceeded westward. It was subsequently found in the 
Hachitas, Dog, San Luis, Animas, Guadalupe, Mule, San José, and 
Huachuca mountains. It was found from the red junipers and oaks 
at the lower timber line to the highest summits of these mountains, 
and was generally abundant. To the northward I have only seen it 
in the forested area bordering the south side of the Colorado River, 
in northern Arizona. It is the “wood rabbit” of Arizona and New 
Mexico; Lepus arizone being an inhabitant of the plains and deserts. 

Description of type-—In summer pelage. Well clothed with coarse, 
rather short overhair, which conceals the underfur. Color of back, 
hip patches, and upper side of head vinaceous cinnamon, mixed with 
gray and black, deepening to tawny on the nape, and changing to clear 
whitish gray on the thighs and rump, which are lined with black; 
under parts white, faintly stained with yellowish, with the chest pateh 
clay color, and inguinal spots pale vinaceous cinnamon; tail grizzled 
yellowish brown above, white below. Ears clothed with short hair, 
without black at tip or on anterior border; convex surface almost bare 
posteriorly, mixed reddish brown, gray and black anteriorly, fringed 
with white on basal two-thirds of anterior border, and scantily clothed 
with whitish hairs on the concave surface. Top and sides of head red- 
dish like the back, pale around the orbit and at base of ears, posteri- 
orly. Anterior face of fore limbs and outer face of hind limbs tawny, 
their inner surface brownish white. 

Description of winter pelage (based on No. 32238, United States 
National Museum).— Adult male, from the Carrizalillo Mountains, near 
monument No. 31, Mexican boundary line. Collected April 21, 1892, 
by Mearns and Holzner. (Original number, 1680.') Coat long, coarse, 
and rigid; feet bushy; ears well clothed. Color above gray, lined with 
black, faintly washed with clay color on back, hip patches, and along 
the ventral border; sides, ramp, and haunches clear gray, lined with 
black; under parts with the pectoral area grayish white, tinged with 
clay color, the small flank patches clay color, and residue of under sur- 
face, including the under side of tail, pure white. The ears have their 
inner (concave) surface clothed with short grayish white hairs, the 
outer (convex) surface being grayish white posteriorly, gray mixed with 
black anteriorly, narrowly banded with black on the terminal half, and 
fringed with white on the edge. The nape is russet, orbital region 
whitish, and top and side of head gray, very faintly washed with yel- 
lowish brown. ‘The feet are clay color on the under side, whitish above, 
tawny higher up on the shank. The upper side of the tail is grayish 
brown, with hoary tips to the hairs, the edges white. 


1This specimen was at one time supposed to represent a form sufficiently different 
from more western specimens to warrant its separation from holzneri, to constitute a 
subspecies rigidus, characterized by smaller size, coarser pelage, and slightly grayer 
coloration, having for its range the Eastern Desert Tract. 
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An adult male in recently acquired winter dress (No. 2425, Amer. Mus. 
Nat. Hist., New York), taken by the writer in the Great Colorado For- 
est, at Pine Springs, near the Colorado River, in northern Arizona, on 
November 15, 1884, is practically identical in coloration with the above 
described specimen. In both, the pelage is gray at base for half its 
length, then brown, then narrowly ringed with black and drab gray, 
successively, and tipped with black. It is Slightly larger, with a 
denser, softer coat. This specimen was compared with the types of 
Lepus sylvaticus pinetis, and found to be distinct. 

A detailed account of the variations in the pelage of this species 
which depend on season, molting, age, and locality will be deferred 
until the publication of the report on the mammalogy of the recent sur- 
vey of the boundary. 

Dimensions.—Average measurements of 6 adult males: Total length, 
410.2 mm.; tail vertebree, 64; ear from crown, 77 5; ear from notch, 65; 
length of hind foot, 99.5; length of head (from nose to occiput), 82 
Average of 7 adult females: Total length, 413.3 mmn.; tail vertebrze, 69.6; 
ear from crown, 79.4; ear from notch, 68; hind foot, 97; head, 82.3. 

Cranial and dental characters.—The nasals and rostral portion of the 
skull are relatively larger than in any other cottontail, the former usu- 
ally extending beyond the line of the premaxillaries. The audital bulla 
is small, and the mandible of medium size. The dental armature is 
rather heavy. 

Type.—No. 58937, U.S.N.M. (Coll. International Boundary Commis- 
sion). Adult female, from the Douglas spruce zone, near the summit 
of the Huachuca Mountains, southern Arizona. Collected August 29, 
1893, by Mr. Frank X. Holzner. (Original number, 989.) 

General remnarks.—This rabbit is quite different in color from L. bach- 
mani or Ls. nutialli, and is much larger than either of them. It is, in fact, 
the largest cottontail in the Southwest, excepting Lepus auduboni, from 
which it may be instantly distinguished by its much shorter ear, longer 
hind feet, and wholly different coloration. I have compared Holzner’s 
cottontail very carefully with the Lepus pinetis recently described by 
Dr. J. A. Allen,! from the White Mountains, Arizona, and find it to be 
very different, though, as remarked by Dr. Allen, one of the specimens 
is immature, and the other in such worn molting pelage as to show but 
little of the overhair. Though unsatisfactory in character, these speci- 
mens indicate a form very different from any previously described. The 
large, bushy feet and heavily clothed ears are quite similar to those of 
Lepus sylvaticus nuttalli ; but, instead of the pallid, hoary, and yellowish 
coloring of that animal, it is the darkest form of cottontail in the South- 
west, the young specimen (No. 2241, Am. Mus. Coll.) being about as 
dark as the darkest individuals of the cactus rabbit (Lepus cinerascens). 
Fortunately the skulls of the two specimens of Lepus sylvaticus pinetis 
are perfect, and that of the adult (No. 224°, Am. Mus. Coll.) indicates a 
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form widely different from L. holzneri, bearing, in fact, a closer resem- 
blance to the skull of the Lepus arizone, 


LEPUS ARIZONZ® MAJOR, new subspecies, 
GREATER DESERT COTTONTAIL. 


Geographic distribution —This rabbit occupies the elevated interior 
region, between the eastern and western deserts, its range extending 
along the Mexican boundary from Poso de Luis, Sonora, to the basin 
of the Mimbres, Chihuahua. Northward, it penetrates the Transition 
Zone on the Colorado Plateau; and southward it assumes a darker 
phase in the Yaqui Basin. 

Description of type.—In winter pelage; taken October 25, Similar to 
L. arizone (typica) but larger, more reddish, and darker. Pelage long, 
dense, and rather course; ears and feet well coated; above grayish 
drab, tinged with cinnamon, and thickly lined with black-pointed hairs 
on the back; sides paler, drab-gray; rump clear iron-gray; nape and 
outer surface of limbs, dull cinnamon; ears pale grayish on concave 
surface, drab mixed with gray and black on convex surface, and black 
at apex; under parts white, except the chest which is light clay-color. 

Type.—No. 42132, U.S.N.M. Adult male, collected at Calabasas, 
Arizona, October 23, 1889, by Dr. Leonhard Stejneger, Original num. 
ber, 3053. 

LEPUS ARIZONA MINOR, new subspecies. 
LESSER DESERT COTTONTAIL. 


Geographic distribution.—This rabbit ranges from the plains of Colo- 
rado southward to the Rio Grande and westward to the elevated central 
tract, where it intergrades with L. arizone major in the pass between the 
southern end of the Rocky Mountains, and northern extremity of the 
Sierra Madré. 

Description (based on the type, in winter pelage).—Coat long, dense, 
and silky. On the back it is gray at base for a little more than half 
its length, then ringed successively with brown, black, and Naples yel- 
low, pointed with black. Ears and feet well clothed. Upper surface 
of body yellowish brown, of a shade closely resembling Naples yellow, 
thickly lined with black, changing to yellowish gray on the sides, with 
a rather distinct line of buff separating the grayish sides from the 
white underparts; rump grayish white, lined with black; head pale 
gray, tinged slightly with yellowish brown on the cheeks and more 
deeply so on the crown; whiskers black; ear with convex surface gray- 
ish white posteriorly, gray slightly mixed with yellowish brown and 
black anteriorly, fringed with white on basal two-thirds of anterior 
edge, tipped with black, and coated with grayish white on concave sur- 
face, where there is an obsolete patch of dusky parallel to the posterior 
edge; nape light cinnamon; anterior face of fore limbs ochraceous- 
cinnamon; outer aspect of leg wood brown; hind feet white above, cinna- 
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mon below; tail white, with a broad dorsal stripe composed of dusky 
hairs tipped with yellow-brown and gray; chest patch yellowish gray; 
residue of under parts pure white, with the exception of the two small 
colored patches usually present in rabbits, at the sides of the abdomen 
in front of the hind limbs, which patches are pale cinnamon. 

Dimensions.—Average measurements of 14adult males: Total length, 
345 mmm.; tail vertebrae, 50.2; ear from crown, 81.2; ear from notch, 65.8; 
length a hind foot, 83.4; length of head (nose to occiput), 70.9. Aner 
age of 16 adult females: Total length, 360 mm.; tail vertebrae, 52.8; ear 
from crown, 80; ear from notch, 64.3; hind foot, 83.7; head, 70.5. 

Type.—No. 3¢oe1, U.S.N.M. (Coll. International Boundary Commis- 
sion). Adult male, from El Paso, Texas. Collected February 6, 1892, 
by Mearns and Holzner. (Original number, 1418.) 

General remarks.—This small, short- oe pallid race of the Lepus 
arizone has been hitherto e enieece with L. s. bachmani and L. s. nuttalli. 
Quite recently,’ however, Dr, J. A. Allen correctly referred a specimen 
to the species L. arizone., Comparing a series of specimens of this race 
from the type locality (1 Paso, Texas) with a series of L. arizonw major 
taken in central Arizona during the same month (February), the latter 
are seen to be darker and browner, as well as larger, with relatively 
larger ears. 

The subspecies minor also differs from L. arizone (typica) in having 
the rostral portion of the skull more elongated, the mandible consider- 
ably higher and stouter, and the audital bull larger. 


LEPUS MERRIAMI, Mearns. 
RIO GRANDE JACKRABBIT., 

Lepus texianus, AUDUBON and BACHMAN, N, Am. Quad., III, 1853, p. 156, pl. 
CXXXIII (Texas). 

Lepus callotis, BairD, U.S. and Mex. Bd. Surv., 1859, pp. 45, 46 (in part; as to 
Nos. 134, 252, 299, oe 300).—Barrp, Mam. N. Am., 1857, p. 590 (in part; as 
to Nos. 299, 134, ane 252).—ALLEN, N. Am. Rodentia, 1877, p. 350 (“‘ Var. cal- 
lotis;” 1n part). 

Lepus merriami, Mearns, Proc. U. 8. Nat. Mus., XVIII, 1896, No. 1103, advance 
sheet, May 25, 1896, p. 2. 

Similar to Lepus callotis of Mexico, but with shorter ears, which are 
tipped with black instead of white; with upper surface of body inclin- 
ing to grayish fawn color rather than ochraceous buff. I have already 
briefly described this species, on a page of this volume, but think it 
desirable, in the present connection, to give a fuller description of it. 

Geographic distribution.—The range of Lepus merriami extends along 
the lower Gulf coast of Texas to the mouth of the Rio Grande, and up 
that stream as far as the mouth of the Devil’s River, near which point— 
about Del Rio—the writer found it extremely abundant. 

Description of type.-—Above grayish fawn color, mixed with black; 
underfur whitish; nape, and base and tip of ors posteriorly, jet black ; 





1 Bull. an Mus. Nat. ‘Hist: , New ork, V, p. 28, 1893. 
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black nape patch divided by an indistinct stripe composed of brownish 
gray-tipped hairs; ears with their convex surface, anteriorly, brownish 
gray mixed with black, white posteriorly, with a cream-colored inter- 
space; inner surfaces of ears scantily coated with short hairs, which 
are white except on the middle portion of the posterior border, where 
they are blackish, forming an elongated dusky spot; ear fringes of 
anterior border clayey white, of tip black, of posterior border white; 
upper side of tail, and median area of rump, black; outer surface of 
legs, haunches, and side of rump grayish white, thickly lined with black 
hairs; gular area clay color; residue of under parts, including inner 
surfaces of limbs, pure white, except the usually stained patches at 
sides of abdomen in front of thighs, which in this species are cream 
buff. This female contained three fetuses, and had molted on the head, 
neck, and anterior half of the ventral surface before the date of its 
capture (April 6). . 

The specimen above described is essentially like numerous others 
which I have examined in the collections of the United States National 
and American museums from Indianola, Rockport, Brownsville, and 
other points in southeastern Texas. 

An adult male (No. 7272, American Museum Coll.), taken at Rockport, 
Texas, September 18, 1893, by Mr. H. P. Attwater, is in summer pelage. 
The pelage is short and rigid. The upper parts are drab gray, mixed 
with black; nape black, with a faint longitudinal band of grayish 
posteriorly. The ears are very short-haired; convex surface white pos- 
teriorly, black apically, and finely mixed yellowish brown, gray, and 
black anteriorly; fringe on anterior edge yellowish brown, on posterior 
edge white; concave surface sparsely clothed with whitish and yellowish 
hairs, with a broad blackish area along the posterior border. The gular 
patch is wood brown mixed with grayish white; under side of tail smoky 
gray, slightly mixed with long grayish white and reddish brown hairs; 
residue of under parts white. 

Description of young.—A small female (No. 2302, Coll. International 
Boundary Commission), about the size of a Neotoma, was taken from 
a marsh hawk (Circus hudsonius), at Fort Clark, Tex., February 25, 
1893, by the author. It is coated above with plumbeous, brownish- 
pointed underfur, a median coat of banded hairs, and a sparse outside 
coating of extremely long, white-tipped, coarse hairs. The nape is 
sooty black. The general coloring is grayer than adults, and more 
mixed with black on the haunches and rump, and with darker under- 
fur. A two-thirds grown male (No. 7233, Amer. Mus. Nat. Hist.), 
taken at Rockport, Texas, by Mr. H. P. Attwater, November 8, 1893, is 
in winter dress, except as to the middle of the back, and has a richer, 
more brownish coloring than any other examined. The ears are quite 
heavily coated on their concave surface, where they are decidedly 
ochraceous toward the apex and along the posterior border. The nape 
and base of ears, posteriorly, are black. 
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Dimensions.—Total length, 570 mm; tail vertebre, 75; ear from crown, 
142; ear from notch, 118; length of hind foot, 123; length of head 
(nose to occiput), 105, 

Cranial and dental characters.—The skull, though broad and high, is 
much less massive than those of Lepus callotis and Lepus gaillardi. 
The supraorbital processes of the frontal are less elevated and ex- 
panded, and the postorbital process incloses a long and narrow, 
instead of a broadly oval, foramen. The nasal bones are long, longi- 
tudinally convex, and very broad. The rostrum and brain case are of 
average dimensions. The dental armature is much weaker than in 
L. callotis, and quite similar to that of L. gaillardi. 

Type.—No. 2317, Coll. International Boundary Commission. Adult 
female, from Fort Clark, Kinney County, Texas. Collected April 6, 
1893, by Dr. Edgar A. Mearns. 

General remarks.—This is the common “jackrabbit” of the Rio 
Grande. It has been described by Audubon and Bachman, Baird, 
Allen, and other writers, under the preoccupied names of L. callotis and 
L. texianus, with which species it has been confounded. 





LEPUS GAILLARDI, new species, 
GAILLARD’S JACKRABBIT. 


Similar to Lepus callotis, but smaller, paler, more yellowish, with rela- 
tively shorter ears, and lacking the black nape patch. 

Geographic distribution.—Gaillard’s jack rabbit was found only on the 
east and west forks of the Playas Valley, bordering the San Luis Moun- 
tains on the east side. 

Description of type-—Above pale ochraceous-cinnamon, mixed with 
black; under side of tail white, its upper surface black, many of the 
hairs being pointed with whitish; median black line of rump obsolete, 
but indicated by a (mostly concealed) line of sooty, brownish, white- 
tipped hairs; sides pure white; rump and thighs white, lined with a 
few black hairs, the former scarcely divided by a median dusky stripe; 
limbs white, stained with buff on their outer surfaces; gular patch buff, 
becoming more ochraceous on front of shoulders and sides of neck; 
head cream buff, mixed with black, with a whitish area on the side 
involving the eye; under parts white, with scarcely a trace of the col- 
ored patches usually present in front of thighs; ears scantily coated 
with short hairs; their concave surfaces almost bare, with the usual 
dusky spot along the posterior border; convex surfaces yellowish 
brown, mixed with black anteriorly, white posteriorly and at apex; 
long fringes of anterior edge of ear ochraceous buff, except subapically, 
where, as in J. callotis, there is a tuft of black; fringes of tip and 
posterior edge white; nape ochraceous buff. This specimen is in mixed 
coat. Molting has commenced in front and proceeded backward from 
the nose to the shoulders, and in the median line above to a point 
behind the middle of the back; there are also scattered patches on 
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the sides and posterior portion of the back w yhere the Ww rte r Phair has us 
fallen out en masse and is being replaced. The ventral surface is still 
covered with dense, long hair. The difference between the coloring of 


the winter and summer coats is slight. 
O99 


Another specimen (No. 33253, U.S.N.M.), an adult female containing 
three small fetuses, taken at the same locality June 16, 1892, is quite 
similar to the type in coloring, but has acquired the short’ summer 
coating on the whole ventral surface, though the change has not pro- 
gressed as far on the dorsum, shedding having taken place only on the 
head and nape, a few scattered patches anteriorly, and over a large 
area of the posterior border of the bianketed portion of the back, and 
in the median area of the rump, to the tail. 

Another adult female (No. $2222, U.S.N.M.), taken at the same place 
June 29, 1892, has only shed the winter hair on the chest and anterior 
portion of abdomen, on the nose, and a few insignificant spots scattered 
over the upper surface. It is therefore in nearly complete winter dress. 
Though faded, the coloring is quite similar to the others. In these three 
the feet are remarkably shorter-haired, all of the claws being exposed. 
In comparison with the tevianus group, the coat is short and coarse. 

Description of young.—Two young females (Nos. 32229 and 222321, 
U.S.N.M.), from the same locality, June 16 and 17, 1892, are still in 
the soft, woolly coat of early life, except on the front of the head and 
anterior portion of the middle of the back, where the coarser coating 
has recently been acquired. This new pelage is vinaceous buff, that of 
the rest of the upper surface of the body varying from cream buff to 
cinnamon in different parts. The crown of the head is cinnamon; its 
sides clayey buff, except the orbital stripe, which is cream buff, and the 
gular area buff. The upper side of the tail is black, considerably griz- 
zled, and mixed with yellowish white, and the central stripe of the rump 
is but faintly indicated. These two specimens, and an older one (No. 
58914, U.S.N.M.), taken September 15, 1893, exhibit a very interesting 
character of this species, which I have deferred mentioning until now 
on account of the unsatisfactory condition of the pelage of the parts 
in the adults above described, in which the sides have a more or less 


' patchy mixture of the winter and summer coats, tending to obscure 


the pattern. This character consists of a light stripe of cream buff 
extending along the anterior two-thirds of the body, above and par- 
allel to the lower edge of the dark area of the back, spreading out 
anteriorly and involving the shoulder. ‘These stripes are analogous to 
the shoulder stripes of Spermophilus beecheyi; and, their presence haying 
been once.determined in the present species, it is possible to discover 
traces of them in several other hares of this group. The importance 
of this mark consists in its indication of the common ancestry of the 
jackrabbits and cottontails. 
Dimensions.—Measurements of one adult male: Total length, 530 
mm.; tail vertebrae, 77; ear from crown, 146; ear from notch, 123; length 
Proc. N. M. 95 36 





562 HARES FROM MEXICAN BORDER—MEARNS. VOL. XVII 


of hind foot, 131; length of head (nose to occiput), 104. Average meas- 
urements of two adult females: Total length, 567 mm.; tail vertebre, 
86; ear from crown, 148; ear from notch, 127; hind foot, 1385; head, 106.5. 

Cranial and dental characters.—The skull of this species is high and 
rather wide. The supraorbital process of the frontal bone is elevated 
and massive. The nasal bones are long and very wide, especially 
behind. The rostral portion of the skull is of medium length, the 
brain case of average capacity, and the teeth of the usual size. 

Type.—No. 22325, U.S.N.M. (Coll. International Boundary Commis- 
sion). Adult male; from the west fork of the Playas Valley near monu- 
ment No. 63, Mexican boundary line. Collected June 17, 1892, by Edgar 
A. Mearns and Frank X. Holzner. 

General remarks.—This species scarcely requires comparison with any 
other. It bears a superficial resemblance to LZ. alleni, from which its 
diminutive size at once serves to distinguish it. 





LEPUS TEXIANUS GRISEUS, new subspecies. 
EASTERN DESERT JACKRABBIT. 


Lepus callotis, BarrD, Mam. N. Am., 1857, p. 590 (in part; as to No. 301?); U.S. 
and Mex. Bound. Survéy, II, I, 1859, p. 46 (in part; as to No. 135, Eagle 
Pass, Tex.).—ALLEN, Mon. N. Am. Rodentia, 1877, p. 355 (in part only). 

Geographic distribution.—This species inhabits the region of the upper 
Rio Grande, from Maverick and Kinney Counties, in Texas, to Grant 
County, New Mexico, ranging southward in Coahuila and Chihuahua, 
Mexico. Toward the Sierra Madré and other mountain chains to the 
northward, which form the backbone of the continent, this race gradu- 
ally merges into the terianus type of this species. 

Description of adult in winter coat.—Size considerably smaller than 
that of Lepus terianus or L. melanotis, about equal to L. californicus. 
Length, measured from nose to end of vertebrie of tail, 560 mm.; tail 
vertebrie 75; height of ear above crown, 138; length of hind foot, 122. 
Color above brownish gray; pelage thickly lined with long, black- 
tipped hairs, which are most numerous in the median area of the 
back; color of rump and haunches changing abruptly to clear grayish, 
because the brownish staining of the back is wanting. On the back, 
which has a mottled appearance, the underfur is gray at base for three- 
fifths of its length, then ringed with light brown, and pointed with 
black. The coarse, long hairs are white at base, ringed with black in 
the middle, subterminally ringed with pale drab gray, and pointed with 
black. Inspection of the parted coat, therefore, shows it to be smoke 
gray at base, then banded successively with pale brown, black, and 
drab gray, pointed with black. On the sides of the rump the underfur 
is pale gray at base and tip, white in the middle. The long coat on this 
part is composed of two kinds of hair, a dense growth of short hairs 
which are white to the base, banded and pointed with black, and a 
Sparse growth of very long black hairs, tipped with white. Many of 
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these long, black, white-tipped hairs are scattered along the sides of the 
body. Sides gray, slightly lined with black, and barely tinged with 
yellowish brown. Ears with anterior fringes brownish white, posterior 
fringes pure white, edges of tip black; their convex surfaces brownish 
gray anteriorly, white posteriorly, tipped with black for about 30 mm., 
the black cut off from most of the anterior border by an upward exten- 
sion of the gray. Nape grayish white, with an indistinct, median, clay- 
colored band. Chin and area surrounding orbits, whitish; eyelids 
black. Whiskers black and white, mostly black, tipped with white. 
Crown, brownish gray, mixed with black. Sides of head and neck 
faintly stained with yeilowish brown. Gular patch grayish clay color; 
patches in front of thighs faintly tinged with the same; residue of 
under parts, and inner surface of limbs, pure white. Tail gray, tinged 
with brownish below, jet black above, the black extending forward on 
the rump to a point opposite the anterior border of the sacrum, thus 
dividing the grayish white area of the posterior parts. Outer sur- 
face of limbs gray, slightly tinged with clay color; pads broceali brown. 

Description of summer coat based on type specimen.—Coat shorter, 
coarser, and somewhat paler than in winter. It retains the mottled 
appearance above, and the sides, haunches, and rump are still grayish 
white, this latter feature serving to distinguish it from the races of 
Lepus texianus found west of the Rocky Mountains. 

Dimensions.—Average measurements of 13 adult males: Total length, 
559.2 min.; tail vertebra, 91.5; ear from crown, 152.8; ear from notch, 
130.2; length of hind foot, 127; length of head (nose to occiput), 105.1. 
Average of 8 adult females: Total length, 582.5 mm.; tail vertebrie, 97; 
ear from crown, 158.5; ear from notch, 129; hind foot, 129.9; head, 105.5, 

Variations.—The materials before me indicate that this race reaches 
its extreme differentiation in southwestern Texas and the adjacent 
States of Mexico. Further north and east it may be expected to inter- 
grade with L. melanotis, as it certainly does with L. texianus in the west- 
ern parts of New Mexico and Chihuahua. As we proceeded westward 
from the Rio Grande, along the boundary line, the characters of this 
race were very constant until the hilly country west of the Mimbres 
Valley was reached. From this point to the San Luis Mountains the 
ears were gradually lengthened, the whiteness of the rump and haunches 
became obscured by a backward extension of the brownish color of the 
back, which also deepened on the shoulders and flanks. In the San 
Luis Mountains of Chihuahua, north of the Sierra Madré, and the 
Animas range, which is an extension of the same range, into the United 
States, a large form of this hare was found which is practically identical 
with the Lepus texianus. 

Cranial and dental characters.—The cranium is rather wide. Its 
height varies with the locality—eastern specimens averaging high and 
western low. The supraorbitals are straight-edged, narrow, and much 
elevated. Kastern specimens have the nasal bones exceedingly long 
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and decurved, those of western examples being shorter and straighter ; 
the nasals of eastern specimens are also the widest. The mandible is 
higher and the whole skull heavier in Texan specimens than in those 
from the southern border of New Mexico. In dentition this species 
does not differ materially from the true L. texianus. 

Type.—No. 24983, U.S.N.M. (Coll. International Boundary Commis- 
sion). Adult female, from Fort Hancock, El Paso County, Texas. Col- 
lected by Dr. Mearns, June 22, 1893. (Original number, 2353.) 


LEPUS TEXIANUS DESERTICOLA, new subspecies. 
WESTERN DESERT JACKRABBIT. 

Lepus californicus, BarrbD, U. 8. and Mex. Bound. Survey, 1859, p. 47 (lower Col- 
orado River of California.—Cooprrr, Am. Nat., III, 1869, p.470 (Colorado 
Valley).—ALLEN, Mon. N. Am. Rodentia, 1877, p. 358 (in part; as to No. 
1327, ete.). 

Geographic distribution.—This is a pallid race, from the desert region 
between the Sonoyta Valley, of Arizona and Sonora, and the Coast 
Range Mountains, of California and Lower California. On the Mexi- 
can boundary line it occupies the whole of the Tulé, Tinajas, Yuma, 
and Colorado deserts. 

Description of type.—About the size of Lepus californicus, with larger 
ears. Above clay color, mixed with gray and black; sides and gular 
patch a little more ochraceous than in Lepus californicus; under parts 
tinged with ochraceous buff; ears scantily clothed, of the usual pat- 
tern, pale drab and white, with black at the apex posteriorly. This 
specimen is in winter coat, but has molted on the front of the head, 
where the new coat is seen to be no darker than the old. 

Description of young.—No. 60912, U.S.N.M. (Coll. International 
Boundary Commission). A half-grown female, taken with the type, 
of which it was, perhaps, the progeny. It is still in the woolly coat 
without much overhair. Color above drab gray; sides and gular patch 
slightly more yellowish; rest of under parts yellowish white. 

Variations.—Specimens from the deserts east of the Colorado River 
are larger, with relatively longer ears, and have the upper surface more 
mottled. On the Mexican boundary, intergradation with L. t. eremicus 
takes place in the region between the Tulé Mountains and the Sonoyta 
River. In tracing it westward it is observed to gradually take on some 
of the characters of Lepus californicus. The pelage becomes shorter, 
coarser, and plainer, losing the variegated or blotched appearance on 
the back; the size is decreased; and the under parts are suffused with 
yellowish brown. At the eastern base of the Coast Range Mountains the 
two species meet, and possibly their ranges slightly overlap; but, though 
the phase of Lepus californicus found in the Coast Range Mountains 
likewise shows some variations from the phase of the coast which 
are in the direction of the characters of L. texianus, the two species 
appear to be distinct. This fact warns us against the assumption that 
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LD. melanotis and L. t. griseus of the Texan region are geographical races 
of a common species, in the absence of positive proof of their intergra- 
dation. 

Dimensions.—Average measurements of 2 adult males: Total length, 
560 mm; tail vertebrae, 110; ear from crown, 158; length of hind foot, 
125. Average of 3 adult females: Total length, 571 mm; tail vertebrie, 
109; ear from crown, 171; ear from notch, 159; hind foot, 130. 

Cranial and dental characters.—The skull of this form, especially in 
specimens from west of the Colorado River, shows a decided approach 
to the characters of Lepus californicus. Like that species, it is weak 
and fragile, and armed with a light dental apparatus. It is extremely 
low and narrow, with light supraorbitals, and short and narrow nasals. 
The brain case is narrow, however, while that of LZ. californicus has 
greater lateral expansion than usual. East of the Yuma Desert, the skull 
of this subspecies rapidly acquires the conformation of L. t. eremicus. 

Type.—No. $345, Am. Mus. Nat. Hist. Adultfemale, from the western 
edge of the Colorado Desert, at the base of the Coast Range Moun- 
tains, in San Diego County, California. Collected by Mr. Frank X. 
Holzner, May 7, 1894. 








NOTE ON PLECTROPLITES AND HYPOPLECTRODES, 
GENERA OF SERRANOID FISHES. 


By THEODORE GILL, LL.D. 


Mr. BouLENGER, in the first volume of his excellent Catalogue of 
the Perciform Fishes, has accepted two later names for genera on 
account of imperfect data respecting earlier ones: these are Ctenolates 
instead of Plectroplites, and Gilbertia in place of Hypoplectrodes. It 
is not surprising, for the author himself had even forgotten one— 


Hypoplectrodes. 
ite 


The name Ctenolates of Giinther (1871) was adopted by Mr. Boulenger, 
and as a Synonym was noted “ Plectroplites, Gill, Proc. Ac. Philad., 
1862, p. 236 (no definition) ; Bleek. Arch. Néerl. xi,.1876, p. 267.” 

It is true that at the place cited by Mr. Boulenger “no definition” 
was given, but one was supplied later in the following terms: 

The Datnia? ambigua of Richardson, which has been referred by Giinther to the 
genus Dules, differs from Moronopsis! by the shorter convex anal fin, the large second 
anal spine, the small eyes, and the entire physiognomy. It may be called Plectro- 
plites ambiguus. 

The characters thus positively given and contrasted with those of 
Kuhlia or Moronopsis are sufficient to differentiate and define the genus, 
although the author, like Giinther and all others, was unaware of the 
trenchant anatomical characters further differentiating the genus from 
Kuhlia. The synonymy of the genus should be amended as follows: 


Genus PLECTROPLITES. 


Plectroplites, G=LL, Proc. Acad. Nat. Sci. Phila. 1862, p. 236 (with typonym only) ; 
1863, p. 286 (defined). 

Ctenolates, GUNTHER, Proc. Zool. Soc. 1871, p. 320. 

Datnia? sp. RICHARDSON. 

Dules sp. GUNTHER (1859) et al. 


The P. ambiguus is still the only species known. 





| Moronopsis had been previously named by Gill Auklia, and the latter name has 
been adopted by Jordan and Boulenger. 
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LY; 


The name Gilbertia of Jordan and Kigenmann was adopted by Mr. 
Boulenger! in place of Hypoplectrodes, because the latter was supposed 
to have ‘no definition.” On the page referred to by Mr. Boulenger, 
indeed, no definition was given, but later (in 1871) Professor Poey, to 
whom I had indicated the characters in response to an inquiry for them, 
gave them in a memoir entitled ‘‘ Genres des Poissons de la Faune de 
Cuba appartenant a la Famille Percide, avec une Note dintroduction 
par J. Carson Brevoort.”? Prof. Poey’s diagnosis was as follows: 

Le genre Hypoplectrodes a été proposé par Mr. Gill, Proc. Acad. Phil., 1862, p. 236, 
pour le Pl. nigro-rubrum, C. et V. Il est plus allongé que le Pl. serratum; les 
dentelures du bord montant du préopercule sont plus fines; il n’y a au bord in- 
férieur que deux pointes dirigées en avant, dont Vune AVangle. D. 10,17; A. 3,8. 

IT have to confess that I myself had forgotten having named this 
genus, or at least failed to connect with it the Plectropoma huntii of 
Hector of New Zealand, and consequently adopted the name Gilbertia 
of Jordan and Higenmann who had overlooked the previous proposi- 
tion of the genus by Gill and Poey. 

The facts of the case, then, are expressible in the following synonymy : 


Genus HYPOPLECTRODES. 


Hypoplectrodes, GiLL, Proc. Acad. Nat. Sci. Phila. 1862, p. 236 (with typonym 
only) (1862).—Pory, Ann. New York Lyc. Nat. Hist., X, p. 45, 1871 (defined). 
Gilbertia, JORDAN & EIGENMANN, Bull. U. 8. Fish Comm., VIII, p. 346, 1890. 
The species of Hypoplectrodes, according to Mr. Boulenger’s* views, 
are four in number, viz: 
1. H. semicinctus= Plectropoma semicinctum CV.=P. huntii, Hector. 
South Australia, New Zealand, Chile. 
2. H. annulatus=Plectropoma annulatum, Giinther. 
South Australia. 
3. H. nigroruber. 
South Australia. 
4, H. (?) armatus=Serranus armatus, Castelnau. 
Australia (Swan River). 
It may be added that the name Gilbertia was also given in 1891‘ by 
Lord Walsingham to a genus of pterophoroid lepidopters. 





1Vol. I, p. 306. 

? Annals of the Lyceum of Natural History of New York, X, pp. 27-79. 
5 Vol. I, pp. 306-309. 

4Ent. Monthly Mag. (2), II, p. 259. 
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CATALOGUE OF A COLLECTION OF BIRDS MADE BY 
DOCTOR W. L. ABBOTT IN EASTERN TURKESTAN, THE 
THIAN-SHAN MOUNTAINS, AND TAGDUMBASH PAMIR, 
CENTRAL ASIA, WITH NOTES ON SOME OF THE SPECIES. 


By CHARLES W. RICHMOND, 


Assistant Curator of the Department of Birds. 


THE present paper is based on a collection of birds made by Dr. 


- Abbott in the course of his travels through Kastern Turkestan, the 


Thian-Shan Mountains, and in the Tagdumbash Pamir. This collee- 
tion, numbering 210 finely prepared specimens and representing 98 
species, has been presented to the National Museum by Dr. Abbott, 
with characteristic liberality, and forms an important addition to our 
meager representation of Central Asian birds. This last contribution 
of Dr. Abbott’s is of the same high order as the preceding ones, the 
specimens showing a neatness of preparation and minute detail of 
data not often seen in collections formed in remote parts and under 
difficulties. 

It seems desirable in this case, as in the catalogue of the Kashmir 
collection, to present a complete list of the specimens with their accom- 
panying data, and, for the same reason expressed in that catalogue, the 
classification employed is that used in Dr. Sharpe’s report on the birds 
of the “Second Yarkand Mission.” 

Dr. Abbott made a short excursion from Leh, Ladak, to Suget, East- 
ern Turkestan, in the early part of July, 1893, which was followed 
shortly by another and much more extended journey of many mouths, 
during which the following localities were visited: Starting from Suget 
late in July, Karakash River, Killian Pass, Killian, Bora, Kargallik, 
and Yarkand were visited during the month of August, and Kashgar 
early in September. The Thian-Shan Mountains were then reached, 
and the remainder of September, the whole month of October, and a 
few days of November were spent there. Returning, the valley of the 
Aksu, Ushturfan, Aksu, Matan, and the Kashgar River were visited in 
November, and in the following month and in January, 1894, some time 
was spent at Pishak Sindi, and on the Yarkand River. The country 
east of Maralbashi and Kokchall was visited in February, and Kashgar 
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River and the place of that name were revisited in March. The Gez 
defile was passed on the last day of March, on the road to Sarikol, 
which place was reached on the 3d of April. Some days were passed 
here, after which a trip was made to the Tagdumbash Pamir, lasting 
until late in June. Returning by way of the Tangitar defile and Teret 
Pass, some time was spent in the mountains above Eggis Yar, and 
Kukiar was finally reached late in July. Some collecting was prose- 
cuted on the road and at Killian in August on the way out of the 
country. 
The Willow Warblers were submitted to W. E. Brooks together 
with those contained in the Kashmir collection, and he has very kindly 
corrected or verified my identifications of the same. 

_ In the preparation of the present article I have not had access to 
Dr. Menzbier’s * Ornithologie du Turkestan.” 


Family FALCONIDA. 
1. CIRCUS CYANEUS (Linnzus). 


Female, adult, The Syrt, Thian-Shan Mountains, November 1, 1893; 
6,000 feet. ‘Bill black, cere pale green; irides brownish yellow; feet 
yellow; claws black.” 

Male, adult, Aksu, Eastern Turkestan, November 17, 1893. ‘ Feet 
yellow; irides orange yellow; length, 18 inches.” 


2. CIRCUS ZERUGINOSUS (Linnzus). 


Female, immature, Thian-Shan Mountains, north of Kashgar, Sep- 
tember 12, 1893; 7,000 feet. ‘Bill black, cere greenish; feet yellow, 
claws black; length, 21 inches. Extremely emaciated.” 

This specimen is without any buffy markings on forehead, throat, or 
breast, which are dark chocolate brown instead. The specimen may be 
described as follows: Nape and posterior part of crown deep buff, the 
feathers with rather narrow dark brown centers; no other trace of buff 
on head, neck, or breast, except slight traces of buff feathers on fore- 
head at base of culmen; wings, back (rump somewhat duller), scapu- 
lars, and tail (above) uniform dark brown, with bronzy reflections, the 
tail narrowly tipped with deep buff; upper tail-coverts paler brown, 
the feathers with deep buffy tips; outer tail feathers fulvous at basal 
third of both webs, where finely mottled with dark brown; inner web 
of basal half of primaries similar; under parts uniform chocolate brown, 
lighter on abdomen and flanks, where the feathers are obsoletely tipped 
with buffy brown; under tail-coverts dark like throat and breast, with 
buffy tips to the feathers; middle and greater wing-coverts with nar- 
row and almost obsolete rusty edgings; primaries and secondaries with 
light buff tips; some of the tertiaries with narrow rusty tips. Wing, 
15,25 inches; tail, 8.85; tarsus, 3.65; culmen, 1,35. 
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3, CIRCUS MACROURUS (Gmelin). 


Female, immature, Thian-Shan Mountains, north of Kashgar, Sep- 
tember 11, 1893; 7,000 feet. ‘“ Irides yellowish gray; length, 183 inches.” 

Immature, Thian-Shan Mountains, north of Kashgar, September 11, 
1893; 7,000 feet. “ Feet yellow, claws black; length, 174 inches.” 


4, ARCHIBUTEO LAGOPUS (Gmelin). 


Female, adult, jungles on Yarkand River, east of Maralbashi, Eastern 
Turkestan, January 8, 1894. ‘“ Feet pale greenish yellow, claws black; 
pill black, horn blue at base of lower mandible; cere pale green; irides 
brownish gray; length, 23? inches.” 


5, GYPAETUS BARBATUS (Linneus). 
Adult, Tagdumbash Pamir, April, 1894. Skull only. 


6. AQUILA CHRYSAETOS (Linnzus). 


Female, immature, Tagdumbash Pamir, April 29, 1894; 13,500 feet. 
“Length, 38 inches; expanse, 91 inches; weight, 104 pounds. Shot by 
D. T. Hanbury, esq.” 

7, FALCO REGULUS, Pallas. 


Male, immature, Pishak Sindi, east of Maralbashi, Eastern Turkestan 
January 27, 1894. “Feet yellow, claws black; bill horn blue, black at 
tip; cere pale greenish; irides dark brown; length, 114 inches.” 


8, FALCO TINNUNCULUS, Linnzus. 


Male, adult, Thian-Shan Mountains, north of Kashgar, September 
10, 1893; 6,000 feet. ‘“ Length, 12} inches.” 

Male, adult, near Ushturfan, Eastern Turkestan, November 10, 1893; 
6,000 feet.“ Length, 13} inches.” 

Male, adult, Ushturfan, Eastern Turkestan, November 1i, 1893. 
“Peet orange, claws black; irides dark brown; length, 144 inches.” 

Male, adult, Aksu, Eastern Turkestan, November 19, 1893. ‘Length, 
134 inches.” 

Male, adult, Matan, 40 miles south of Aksu, Eastern Turkestan, 
November 27, 1893. “Length, 153 inches.” 


Family CORVID A. 
9, CORVUS FRUGILEGUS, Linnezus. 


Male, adult, Ushturfan, Eastern Turkestan, November 15, 1893. 
“Length, 19 inches.” 

Female, immature, Ushturfan, Eastern Turkestan, November 15, 
1893. “Length, 174 inches.” 
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10. CORVUS CORAX, Linnzus. 
Male, adult, Tagdumbash Pamir, May 14,1894; 14,000 feet. ‘Length, 
25 inches.” Wing, 16.70 inches; tail, 10; tarsus, 2.75; culmen, 2.77. 
11. CORVUS MONEDULA COLLARIS (Drummond). 


Male, adult, Ushturfan, Eastern Turkestan, November 14,1893. ‘Bill . 
and feet black; irides white; length, 133 inches.” 


12. CORVUS SHARPII, Oates. 


Female, adult, Thian-Shan Mountains, north of Kashgar, September, 
1893; 9,000 feet. ‘“Irides dark brown; length, 183 inches.” 


13. CORVUS CORONE, Linnzus. 


Male, adult, Yarkand, Eastern Turkestan, August 18, 1893; 4,000 feet. 
“Length, 204 inches.” 

Male, adult, Ushturfan, Eastern Turkestan, November 11, 1893; 
5,000 feet. ‘Length, 214 inches.” 


Measurements of Corvus corone. 








) = 


| | 
| U.S.N.M. | Sex. | Locality. | Date. | Wing.| Tail. | Tarsus. Culmen. 
| 





| 
Inches.| Inches.| Inches. | Inches. 
9 97 


| 
150239 | Malead.| Ushturfan, Eastern Tur- | Noy. 11 | 13.50 8. 80 2.56 | 2.37 
| kestan. | 
150240 | Malead.| Yarkand, Eastern Turkes- | Aug. 18 | 13.20 8. 75 2.35 | 2.20 


| | tan. | 


14. PICA PICA LEUCONOTOS (Brehm.) 


Male, adult, Kashgar, Eastern Turkestan, March 19,1894. “Length, 
20 inches.” 
Male, adult, Kashgar, Kastern Turkestan, March 19,1894. “Length, 
214 inches.” ; 
15. GRACULUS GRACULUS (Linnzus). 
Male, adult, Tagdumbash Pamir, April 25, 1894; 13,000 feet. 
16. PYRRHOCORAX PYRRHOCORAX (Linnzus). 


Male, adult, Sarikol, Eastern Turkestan, April 7, 1894; 10,400 feet. 


17. PODOCES BIDDULPHI, Hume. 


Male, adult, Matan, 40 miles south of Aksu, Eastern Turkestan, 
November 27, 1893. ‘Irides dark brown; length, 124 inches.” 

Male, adult, Matan, Eastern Turkestan, November 27, 1893. ‘Bill 
and feet black; length, 114 inches.” 

Female, adult, Matan, Eastern Turkestan, November 27, 1893. 
“Length, 124 inches.” 

Male, adult, jungle on Yarkand River, east of Maralbashi, Eastern 
Turkestan, January 30, 1894. ‘Length, 124 inches.” 


ead 


tt 
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Male, adult, jungle on Yarkand River, east of Maralbashi, January 
30, 1894. ‘Length, 12 inches.” 

In the two last-mentioned specimens the ninth and tenth primaries 
are white, without black terminal markings; in others the ninth pri- 
mary has a subterminal blackish spot, in one specimen occupying only 
the inner web, but in the others extending over both webs. The black 


- shaft mark on the middle pair of tail feathers also varies to some extent, 


being almost restricted to the shaft in one specimen, and having a 
width of a tenth of an inch in another. In all of the specimens some 
of the central tail feathers are black on the inner web at their bases, 
the color being concealed by the tail-coverts. 


Measurements of Podoces biddulphi. 


U.S.N.M. Sex. Locality. Date. | Wing. | Tail. | Tarsus. curmentl 


| 
| Inches.| Inches.| Inches. | Inches. | 
5. 90 1 


150251 | Male ad...) Matan, Eastern Tur- | Nov. 27, 1893 5. 90b| Sean see 91 E97) 
| kestan 
150252 | Male ad ...|.---- omeseee sees saeco as Gopess-2 =|) 15299 4.43 1. 87 2.00 
150253 | Female ad.|..-.-. CO re eeeee eeeaiee [seins CO Oresaane 5. 67 4.10 1. 82 1. 97 
150249 | Male ad.. -| Yarkand River, East- | Jan. 30,1894} 5.91 4.10 1. 88 1.78 
| ern Turkestan. 
leer dOweseseecdcese sels one Go \staz- | 5.95] 4.08 | 1.86 1.89 


150250 | Male ad... | 
| _| | | 





Family ORLOLID 4. 
18. ORIOLUS KUNDOO, Sykes. 


Male, adult, Yarkand, Eastern Turkestan, August 19, 1895,“ Bill 
pale pinkish brown; feet dull leaden; irides dull carmine; length, 92 
inches.” 

Family STURNID. 


19. STURNUS VULGARIS MENZBIERI (Sharpe). 


Female, adult, Thian-Shan Mountains, north of Kashgar, October 29, 
1893; 7,000 feet. “ Length, 9 inches.” 


20. STURNUS PURPURASCENS PORPHYRONOTUS (Sharpe). 


Female, adult, Kargallik, Eastern Turkestan, August 12, 1893. 
‘Length, 9 inches.” Two specimens. 

Adult, Thian-Shan Mountains, north of Kashgar, October 29, 1593; 
7,000 feet. ‘Length, 9 inches.” 


Family FRINGILLID®. 
291. ACANTHIS BREVIROSTRIS (Bonaparte). 


Male, adult, Suget, Eastern Turkestan, July 18, 1895; 15,000 feet. 
‘Feet blackish brown; bill horny white; length, 54 inches.” 

Male, adult, near Suget, Eastern Turkestan, July 2%, 1893; 13,000 
feet. “Bill pale fleshy, with pink tinge; feet dark brown; length, 53 
inches.” 


574 BIRDS FROM CENTRAL ASTA—RICHMOND. vou. XvIn. 





Female, adult, near Suget, Eastern Turkestan, July 29, 1893; 13,000 
feet. ‘ Bill fleshy white.” 

Female, adult, Little Kara Kul Lake, Sarikol, Eastern Turkestan, 
April 3, 1894; 12,000 feet. “Length, 54 inches.” 

Male, adult, Tagdumbash Pamir, June 13, 1894; 15,000 feet. 
‘Length, 54 inches.” 


22. MONTIFRINGILLA ALPICOLA (Pallas). 


Male, adult, Turugart Pass, Thian-Shan Mountains, September 20, 
1893; 12,000 feet. “Bill orange, dark brown above; feet black; 
length, 74 inches.” 


23. LEUCOSTICTE BRANDTI, Bonaparte. 


Male, adult, Suget Pass, Eastern Turkestan (road from Leh to Yark- 
and), July, 1893; 16,000 feet. “Bill and feet black; length, 7 inches.” 
Male, adult, Tagdumbash Pamir, April 28, 1894; 13,000 feet. 


24. RHODOSPIZA OBSOLETA (Lichtenstein). 


Male, adult, Bora, Hastern Turkestan, August 11,1893. “ Feet pale 
fleshy brown; bill black; irides pale brown; length, 64 inches.” 

Male, Ushturfan, Eastern Turkestan, November 15, 1893.7 2" Bill 
black; length, 64 inches.” 

Male, adult, Ushturfan, Eastern Turkestan, November 15, 1893. 
“Bill horn yellow; length, 64 inches.” 

Male, adult, south of Aksu, Eastern Turkestan, November 23, 1893. 
“Length, 63 inches.” 

Female, adult, south of Aksu, Eastern Turkestan, November 23, 1893. 
‘Length, 6 inches.” 


25. BUCANETES MONGOLICUS (Swinhoe). 


Male, adult, Thian-Shan Mountains, north of Kashgar, September 
15, 1893; 9,000 feet. “‘Irides brown; feet orange; length, 53 inches.” 

Female, adult, Thian-Shan Mountains, north of Kashgar, September 
13, 1893; 9,000 feet. “Length, 53 inches.” 

Female, adult, Thian-Shan Mountains, north of Kashgar, September 
15, 1895; 9,000 feet. ‘Bill dirty yellow, brownish above; length, 6 
inches.” 

Female, adult, Thian-Shan Mountains, north of Kashgar, September 
13, 1893; 9,000 feet. “ Bill dirty yellow, brownish above; feet orange; 
length, 52 inches.” 

Male, adult, Thian-Shan Mountains, north of Kashgar, September 16, 
1893; 9,000 feet. “Feet pale brown, claws black; length, 5§ inches.” 


26. PETRONIA PETRONIA (Linnzus). 


Female, adult, Aksu, Eastern Turkestan, November 20, 1893. “ Feet 
pale brownish flesh color; upper mandible dark horn brown, lower 
mandible yellowish; irides hair brown; length, 64 inches.” 








. 
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27. PASSER MONTANUS DILUTUS, new subspecies. 


Type.—No. 150331, U.S.N.M., male, adult; Kashgar, Eastern Turkes- 
stan, March 21, 1894. Similar to P. montanus, but considerably paler 
everywhere; no gray across breast; shoulders pale cinnamon-rufous 
instead of chestnut; sides of body and under wing-coverts very pale 
buffy white; under side of primaries (or inner web) salmon buff. Wing, 
2.83; tail, 2.23; tarsus, 0.71; culmen, 0.46 inches. 

This appears to be a very good pale form of the Tree Sparrow. The 
specimen here described does not differ from the true P. montanus in 
the extent of black on the throat, but Dr. Sharpe in his treatment of 
that species in the British Museum “Catalogue of Birds” refers to a 
more restricted black throat patch in the pale race inhabiting Tur- 
kestan. 

Male, adult, Kashgar, Eastern Turkestan, March 21, 1594. 

Male, immature, Killian, Eastern Turkestan, August 9, 1895; 6,000 
feet. “ Bill horn brown; feet pale fleshy; length, 5g inches.” 

Female, immature, Killian, Eastern Turkestan, August 10, 1593. 
“Bill black, gape yellow; feet pale flesh, with leaden tinge; length, 5§ 
inches.” 

Male, immature, Killian, Eastern Turkestan, August 10, 1595; 6,000 
feet. “Upper mandible horn brown; lower mandible dusky yellow; 
irides dark brown; feet pale flesh; length, 6 inches.” 


28. PASSER AMMODENDRI, Gould. 


Male, adult, junction of Aksu and Kashgar rivers, Eastern Turkestan, 
December 3, 1893. “Bill horn brown; irides brown; length, 63 inches.” 

Female, adult, junction of Aksu and Kashgar rivers, Eastern Tur- 
kestan, December 3, 1893. ‘Feet pale fleshy brown; bill horn brown; 
length, 64 inches.” 

Male, adult, Matan, 40 miles south of Aksu, Kastern Turkestan, 
November 27, 1893. “Length, 6? inches.” 

Passer ammodendri timidus (Prjevalsky) differs from the above in its 
slightly larger dimensions, paler brown on sides of head and nape, and 
grayer color generally. We have a fine example of this form from Iii, 
Siberia, which exhibits very well the differences between it and P. 
ammodendri. 

299, CARPODACUS ERYTHRINUS (Pallas). 


Female, adult, Thian-Shan Mountains, north of Kashgar, September 
11, 1893; 7,000 feet. 

Male, adult, near Kukiar, Eastern Turkestan, August 2, 1894; 6,000 
feet. 

Female, adult, Tagdumbash Pamir, June 13, 1894; 15,000 feet. 


30. CARPODACUS SEVERTZOVI, Sharpe. 


Male, adult, Little Kara Kul Lake, Sarikol, Eastern Turkestan, April 
3, 1894; 12,000 feet. 
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Male, adult, Gez defile, road to the Pamir, Eastern Turkestan, March 
31, 1894. Two specimens. 

Female, adult, Tagdumbash Pamir, June 11, 1894; 15,000 feet. 

Male, immature, Kuen-Luen Mountains, Killian Pass, Eastern Tur- 
kestan, August 6, 1893; 10,000 feet. ‘Bill pale horn brown.” 

Male, immature, Kuen-Luen Mountains, Killian Pass, Eastern Turkes- 
tan, August 6, 1893; 10,000 feet. ‘Bill greenish yellow.” 


31. CARPODACUS RHODOCHLAMYS (Brandt). 


Male, adult, Thian-Shan Mountains, below the Saribeli Pass, Octo- 
ber 28, 1893; 9,000 feet. 

Female, adult, Thian-Shan Mountains, below the Saribeli Pass, Octo- 
ber 28, 1893; 9,000 feet. 

Female, adult, Pishak Sindi, east of Maralbashi, Eastern Turkestan, 
January 27, 1894. ‘Bill dark horn brown, pale underneath; irides 
hair brown; feet dark fleshy brown.” ; 

Female, adult, junction of Aksu and Kashgar rivers, Eastern Tur- 
kestan, December 2, 1895. 


32. CARPODACUS STOLICZK (Hume.) 


Male, adult, mountains above Eggis Yar, Eastern Turkestan, June 
28, 1894; 7,000 feet. 


33. PYRRHOSPIZA LONGIROSTRIS, Prijevalsky. 


Female, adult, north side of Killian Pass, Kuen-Luen Mountains, 
Eastern Turkestan, August 5, 1893; 15,000 feet. ‘Upper mandible 
dark horn brown; lower mandible flesh color; irides light brown; feet 
blackish brown; length, 84 inches.” 

Male, adult, Teret Pass, Eastern Turkestan, June 26, 1894; 13,300 
feet. 

Male, adult, Tagdumbash Pamir, May 21, 1894; 14,000 feet. ‘ Bill 
brownish horn, paler beneath; length, 8 inches.” 

- Female, adult, Tagdumbash Pamir, May 21,1894; 14,000 feet. 

Previous to the receipt of Dr. Abbott’s specimens the National 


Museum possessed no skins of this rare bird, and it has been somewhat. 


difficult to decide, from descriptions alone, to which of the described 
forms these specimens belong. On the whole, I think they come nearer 
P. longirostris of Prjevalsky, with whose description and plate they 
have been carefully,compared. The dimensions appear to be greater 
than in the allied forms (see table of measurements), and the females 
sent by Dr. Abbott agree in general with Prjevalsky’s diagnosis, but 
not so well with Sharpe’s description of the female of P. punicea,! from 
which they differ in having the rump maize yellow, in decided contrast 
to the color of the back; the breast maize yellow, many of the feathers 
broadly tipped with glossy ocher yellow and centered with narrow 


1 Cat. Birds, Brit. Mus., XII, 1888, p. 432. 





: 
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blackish triangular spots; the upper tail-coverts similar in color to the 
back, not “like the rump,” as set forth in Dr. Sharpe’s description of 
P. punicea. 

Dr. Abbott’s care in determining the sex of his specimens, and his 
close attention to details in their preparation, renders it very improba- 
ble that the examples here regarded as females are immature males. 
According to Dr. Sharpe’s description of P. punicea above cited, the 
young males differ from adult females ‘“‘in having the rump yellow and 
in the strong shade of olive-yellow which pervades the throat and 
breast, while the foreneck and breast have large black triangular 
spots.” 

A male from Ladak, recorded in a former paper, and the male from 
Teret Pass have an isolated spot of crimson posterior to the supercil- 
iary stripe of that color. 

The three described forms of Pyrrhospiza from the Himalayas and 
central Asia are probably specifically the same, but I prefer to keep 
the present one separate at present, pending further information on the 
geographical distribution of the forms, as birds dwelling at such high 
altitudes may exist in thoroughly isolated colonies, and under such 
conditions must, of course, be regarded as full species. 


Measurements of Pyrrhospiza longirostris. 











| U.S.N.M. | Sex. | Locality. Date. Wing. | Tail. |Tarsus./Culmen. 
{ 
—$— $$ $$$ — | —— 2 e= mS | 
| | | | 
Inches. | Inches.| Inches.| Inches. 
150313 | Female ad.| Kuen-Luen Moun- | Aug. 5, 1893 4. 48 | 3.40 | 1. 00 . 67 
tains. 
150312 | Malead...| Teret Pass, Eastern | June 26, 1894 4.60] 3.40 1.00 | 63m 
Turkestan. | 
150309 | Male ad..-| Tagdumbash Pamir ..) May 21, 1894 4.55 3. 30 99 00s |) 
MOSM) Memaloade|*s.. dO. s-Jos-cess- eves leone: dove 4:42 | 93.17] .98| 65° | 
} | ———— a | 


PAW CTA Omrerets emilee seem eae 4.51 | 4,32 





99 . 66 | 








34, PYRRHULORHYNCHA PYRRHULOIDES (Pallas). 


Female, adult, junction of Aksu and Kashgar rivers, Eastern Tur- 
kestan, November 29, 1893. “ Bill dark horn brown, pale below; feet 
dark brown; length, 7 inches.” 

Female, adult, junction of Aksu and Kashgar rivers, Eastern Tur- 
kestan, December 2, 1893. 

Male, immature, jungle on Kashgar River, 90 miles east of Maral- 
bashi, Eastern Turkestan, December 5, 1893. 

Male, adult, jungle east of Maralbashi, Eastern Turkestan, February 
1, 1894. “Bill dark horn brown, pale beneath; feet fleshy brown; 
irides dark brown; length, 72 inches.” 

Female, adult, jungle east of Maralbashi, Eastern Turkestan, Febru- 
ary 1, 1594. ‘Feet fleshy brown; length, 6% inches.” 

Proc. N. M. 95 oT 
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35. EMBERIZA SCHGENICLUS, Linnezus. 


Male, adult, between Ushturfan and Aksu, Eastern Turkestan, 
_ November 16, 1893. ‘Feet dark fleshy brown; upper mandible black ; 
lower mandible dark slaty; length, 63 inches.” 

Male, adult, Aksu, Eastern Turkestan, November 19, 1893. Three 
specimens. 

These birds belong to one of the pale forms of EH. scheniclus, but I 
am unable to satisfactorily determine which, if any, of the names 
already given apply to this particular one. 


36. EMBERIZA LUTEOLA, Sparrman. 


Male, adult, Killian, Eastern Turkestan, August 10, 1893; 6,000 feet. 
“Feet pale fleshy brown; irides dark brown; upper mandible horn 
brown; lower mandible leaden; length, 74 inches.” | 

Male, adult, Killian, Kastern Turkestan, August 10, 1893; 6,000 feet. 
“¢ Upper mandible horn brown; lower mandible leaden; feet pale fleshy 
brown; irides dark brown; length, 7 inches.” 

Female, immature, Killian, Eastern Turkestan, August 9, 1893; 
6.000 feet. ‘‘ Feet pale brownish flesh; length, 64 inches.” 





37. EMBERIZA GODLEWSKII, Taczanowski. 
Male, adult, Tangitar defile, Eastern Turkestan, June 25, 1894; 11,000 
feet. ‘‘Length, 74 inches.” 
38. EMBERIZA LEUCOCEPHALA (Gmelin). 


Male, adult, Thian-Shan Mountains, north of Kashgar, October 11, 
1893; 9,000 feet. ‘Feet pale fleshy brown; length, 74 inches.” 


Family ALAUDIDA. 


39. OTOCORIS PENICILLATA DILUTA (Sharpe), 


Male, immature, Turugart Pass, Thian-Shan Mountains, September 
20, 1893; 12,000 feet. ‘Feet dark brown: length, 74 inches.” 

Female, adult, Bulan Kul (on road to Sarikol), Eastern Turkestan, 
April 1, 1894.“ Length, 74 inches.” 

Female, adult, Bulan Kul, Eastern Turkestan, April 1, 1894; 10,000 
feet. ‘‘ Length, 74 inches.” 

Male, adult, Bulan Kul, Eastern Turkestan, April 2, 1894; 10,000 
feet. ‘‘ Length, 72 inches.” 

Male, adult, Tagdumbash Pamir, June 16, 1894; 12,000 feet. 
“Length, 74 inches. Eggs belonging to this species also sent.” 


eee ee ee eee ee 


40. OTOCORIS LONGIROSTRIS ELWESI (Blanford). 


in er ee ret a, — 


Male, adult, Suget Pass (on road from Leh to Yarkand), Eastern 
Turkestan, July 28, 1893; 16,000 feet. ‘Upper mandible black; lower 
mandible horny bluish white; feet dull black, soles pale; length. 72 
inches.” 
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41. CALANDRELLA TIBETANA, Brooks. 


Female, adult, Tagdumbash Pamir, June 15, 1894; 12,000 feet. 
“Length, 6 inches. Nest and eggs of this specimen also sent.” 

Female, adult, Tagdumbash Pamir,, June 17, 1894; 12,000 feet. 
‘Length, 6 inches. Nest containing two eggs belonging to this speci- 
men also sent.” 

Female, adult, Tagdumbash Pamir, June 18, 1894; 12,000 feet. 
“Length, 5£inches. Eggs of this specimen also sent.” 


42, CALANDRELLA TIBETANA ACUTIROSTRIS (Hume). 


Male, adult, Suget, Eastern Turkestan, July 30, 1893; 13,000 feet. 
“ Bill dull yellow, black on culmen and tip; irides dark brown; feet 
pale brownish flesh; length, 64 inches.” 

Female, young, Suget, Eastern Turkestan, July 30, 1893; 13,000 feet. 
‘‘ Bill dirty yellowish brown; feet pale yellowish fiesh color; irides 
brown.” 

The above specimens are referred with some hesitation to this form. 
The adult possesses a very slender bill, and in this respect differs 
markedly from three birds taken in the Pamir, and recorded under the 
preceding species, and from three Ladak examples, but the pattern on 
the outer tail feather does not meet the requirements of acutirostris as 
laid down by Dr. Sharpe,! the white on the inner web being fully as 
extensive as shown in C. tibetana, and this is also the case in the young 
bird from the same locality. 


43. ALAUDULA PISPOLETTA SEEBOHMI (Sharpe). 


Female, adult, Thian-Shan Mountains, north of Kashgar, September 
10, 1893; 6,000 feet. ‘Length, 64 inches.” 

Female, adult, Karatol, 35 miles south of Aksu, Eastern Turkestan, 
November 26, 1893. 

The specimens here recorded appear to be referable to this form, but, 
having no specimens to compare them with, [ am obliged to rely upon 
Dr. Sharpe’s deseription, which is very brief and consists mostly of a 
comparison with other forms which I have not at hand. The measure- 
ments given by him are not referred to either sex, but may be those of 
the male, as ny specimens are considerably smaller. 


Measurements of Alaudula pispoletta seebohmi. 


ae : = | = 


| m 
U.S.N.M. | Sex. Locality. | Date. | Wing. | Tail. | Culmen. Tarsus. | 


| Inches. | Inches.| Inches. | Inches. 


150235 | Female ad-| Thian-Shan Moun- | Sept. 10,1893 3.49 | 2. 54 0.39 0.77 
| tains. | 
2. 61 41 .73 


1502386 | Female ad.| Karatol, Eastern | Noy. 26,1893 3. 60 
| | Turkestan. | 


1 Cat. Birds, Brit. Mus., XIII, p. 586. 
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44. GALERIDA CRISTATA MAGNA (Hume). 


Male, adult, Killian, Kastern Turkestan, August 9, 1893; 6,000 feet. 
* Bill horny flesh color; irides pale brown; feet pale fleshy yellow; 
length, 7% inches.” 

Female, young, Killian, EKastern Turkestan, August 9, 1893; 6,000 
feet. ‘‘ Feet pale yellowish flesh color.” 


Family MOTACILLID A. 
45. MOTACILLA ALBA DUKHUNENSIS (Sykes). 


Male, immature, Chakmak, Thian-Shan Mountains, September 14, 
1893; 9,000 feet. ‘ Bill and feet black; length, 73 inches.” 
Male, immature, below Suiok Pass, Thian-Shan Mountains, Septem- 
ber 28, 1895; 10,000 feet. ‘Bill and feet black; length, 8+ inches.” 
Male, Gani Tagdumbash Pamir, May 15, 1894; 14,000 feet. ‘Length, 
83 inches.” 
46. MOTACILLA PERSONATA, Gould. 


Male, adult, Killian, Eastern Turkestan, August 9, 1893; 6,000 feet. 
“ Bill and feet black.” 


47. BUDYTES CITREOLA (Pallas). 


Male, adult, west of Kashgar, Eastern Turkestan, March 27, 1894. 
Length, 7 ones 


48. ANTHUS TRIVIALIS (Linnzus). 


Male, adult, Thian-Shan Mountains, north of Kashgar, September 
11, 1893; 7,000 feet. “ Length, 64 inches.” 

Male, adult, Thian-Shan Mountains, north of Kashgar, September 
16,1893; 9,000 feet. ‘ Bill black above, dirty yellow below; length, 
62 inches.” 


Family PARID2. 
49. PARUS CYANUS, Pallas. 


Male, adult, Aksai Valley, Ushturfan, Eastern Turkestan, November 
10, 1893; 6,000 feet. 

Male, adult, Ushturfan, Eastern Turkestan, November 15, 1893. 
“Length, 54 inches.” 

Male, adult, Ushturfan, Eastern Turkestan, November 15, 1893. 
‘‘ Length, 54 inches.” 

These specimens represent a subspecies of P. cyanus, differing from 
it in smaller bill, bluish tinge to top of head; uniform blue of back and 
rump, and rather less white on wing and tail markings. 

Possibly the P. cyanus tianschanicus of Severtzofi, but I am = pres- 
ent unable to find a description of the latter. 
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50. LEPTOPCECILE SOPHIA, Severtzoff, 


Female, adult, Thian-Shan Mountains, north of Kashgar, September 
15, 1893; 9,000 feet. ‘Bill and feet black; irides red; length, 43 inches,” 
51. PANURUS BIARMICUS SIBIRICUS (Bonaparte). 

Male, adult, jungle on Yarkand River, near Maralbashi, Eastern 
Turkestan, December 23, 1893. ‘Length, 7 inches.” | 

Male, adult, same locality and date. “Feet black; bill and irides 
saffron yellow; length, 63 inches.” 

Male, adult, same locality and date. ‘ Length, 65 inches.” 

Female, adult, same locality and date. ‘ Length, 64 inches.” 

Female, adult, same locality and date. “ Bill a irides saffron yel- 
low; feet black; length, 64 inches.” 

Bonaparte’s description of a pale form of P. biarmicus reputed to 
occur in Kamtchatka probably refers to the present bird, and his name 
sibiricus would then be eligible for this form, at any rate until some 
other pale form is discovered in Kamtchatka. 


Family LANIID 4. 
52. LANIUS HOMEYERI, Cabanis. 


Female, adult, The Syrt, Thian-Shan Mountains, November 1, 1893; 
6,000 feet.‘ Billand feet black; base of lower mandible fleshy; length, 
118 inches.” 

Male, adult, The Syrt, Thian-Shan Mountains, Move mber 1, 1895; 
6,000 feet. “Irides dark brown; length, 11 roies a 

Female, immature, Karatol, 30 miles south of Aksu, Eastern Turkes- 
tan, November 24, 1893. ‘Length, 103 inches.” 

Female, immature, Pishak Sindi, Kashgar River, Eastern Turkes- 
tan, December 12, 1893. ‘Length, 10} inches.” 


LANIUS ISABELLINUS, Ehrenberg. 


Male, immature, near Killian, Eastern Turkestan, August 10, 1595. 
“Feet dull black; upper mandible He lower mandible pale dirty 
yellow; irides dark brown; length, 75 inches.” 

Female, immature, Kashgar, Eastern Turkestan, September 9, 1893. 

Male, immature, Thian-Shan Mountains, north of Kashgar, Septem- 
ber 11, 1893; 7,000 feet. ‘‘ Length, 73 inches.” 

Female, adult, Thian-Shan Mountains, north of Kashgar, September 
13,1893; 9,000 feet. ‘Feet black, soles whitish; upper mandible dark 
horn brown, lower mandible brownish flesh, Length, 7 inches; irides 
dark brown.” 

Family SYLVIID. 


54. ACROCEPHALUS AGRICOLA (Jerdon). 


Immature, below the Suiok Pass, Thian-Shan Mountains, September 
28, 1893; 10,000 feet. ‘Upper mandibie horn black; lower mandible 
pale flesh; feet pale brownish flesh; length, 5 inches.” 
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In regard to this specimen Mr. Brooks writes: ‘No. 150425 is Acro- 
cephalus agricola. It has the small bastard primary of Acrocephalus. 
None of the Hypolais in faded plumage would show so red. I have, 
however, nothing to compare it with.” Thanks to Mr. Brooks, we now 
have three other examples of this species, and the determination of the 
Abbott specimen is readily made. I was at first inclined to think it H, 
obsoleta, but the specimens sent by Mr. Brooks, with his identification, 
plainly show it to be A. agricola. The second primary equals the sixth; 
third and fourth are about equal and longest; the spurious primary 
extends about 0,05 inch beyond the primary coverts. Wing, 2.17 inches; 
tail, 1.90; tarsus, 0.83; culmen, 0.43. 


55. PHYLLOPSEUSTES INDICUS (Jerdon). 


Male, adult, Tagdumbash Pamir, June 13,1894; 15,000 feet. ‘Length, 
43 inches.” 

Female, adult, Tagdumbash Pamir, June 13, 1894; 13,000 feet. 
“Length, 5 inches.” 

The two specimens of this species do not differ from descriptions, 
except in the absence of any ochraceous or yellow wash on the rump, 
which is similar to the back in color. This is probably accounted for 
by the season of the year in which they were obtained. 


56. PHYLLOPSEUSTES HUMII (Brooks), 


Female, adult, near Suget, Eastern Turkestan, July 29,1893. ‘Feet 
fleshy brown; upper mandible blackish brown; lower mandible dirty 
yellowish brown; iength, 44 inches.” ‘What the bird fades to in the 
breeding season.”—-W. E. B. 

Male, adult, Thian-Shan Mountains, north of Kashgar, September 
15, 1893; 9,000 feet. ‘Bill brownish black, yellowish at base of lower 
mandible; feet black, soles white; irides dark brown; length, 81 inches.” 
‘‘Good typical example in fresh autumnal plumage.”—-W. E. B. 

Mr. Brooks has corrected me on the above specimens, and I am now 
satisfied that they are P. humdi, as,identified by him, instead of P. 
superciliosus, with which I had doubtfully classed them. 


57. RHOPOPHILUS ALBOSUPERCILIARIS (Hume). 


Male, adult, junction of Aksu with Kashgar rivers, Eastern Turkes- 
tan, November 29, 1893. ‘Bill black above, pale below; irides brown; 
feet pale brownish flesh color; length, 73 inches.” 

Female, adult, Pishak Sindi, Kashgar River, Eastern Turkestan, 
December 12, 1893. ‘Length, 7 inches.” 

Male, adult, Pishak Sindi, Kashgar River, Eastern Turkestan, Decem- 
ber 13, 1893. ‘Length, 73 inches.” 
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Family TURDID 4. 
58. PRATINCOLA MAURA (Pallas). 


Female, adult, Thian-Shan Mountains, north of Kashgar, September 
15, 1893; 9,000 feet. ‘Bill and feet black; length, 54 inches.” 

Male, immature, Tagdumbash Pamir, June 10, 1894; 13,000 feet. 
“Tength, 54 inches.” 

Female, adult, Tagdumbash Pamir, June 11, 1894; 13,000 feet. 
“Length, 54 inches. Eggs of this specimen also sent.” 

The immature male is in rather worn plumage, and is almost exactly 
_ similar in color to the adult female. It has the throat black with a 
slight admixture of pale buff feathers like those of the female; the ear- 
coverts are nearly uniform black; the white patch on sides of the neck 
and breast is almost entirely wanting; afew black feathers are present 
on the crown, while the forehead is largely black; there are also a very 
few black feathers on the back. The under wing-coverts, thighs, wings, 
breast (the fore breast 1s slightly brighter), and remainder of underparts 
are similar to those of the female; terminal half of lateral tail feathers 
similar to those of the female, basal half black as in the adult male. 

These specimens are of the same form collected in Kashmir by Dr. 
Abbott, and recently recorded in a paper! on his Kashinir collection, 
which see. 





59. SAXICOLA PLESCHANKA, Lepechin. 


Female, adult, Thian-Shan Mountains, north of Kashgar, September 
10, 1893; 6,000 feet. “‘ Length, 64 inches.” 

Male, adult, Thian-Shan Mountains, north of Kashgar, September 10, 
1893; 6,000 feet. ‘Length, 62 inches.” 

Male, adult, Thian-Shan Mountains, north of Kashgar, September L5, 
1893; 9,000 feet. ‘Bill and feet black; length, 65 inches.” 

These autumn birds from the Thian-Shan Mountains are so much 
larger than the summer birds collected in Kashmir by Dr. Abbott, and 
the black on the lateral rectrices is so restricted, that it is very difficult 
to reconcile the two lots to one form. I presume the present series 
represents true S. pleschanka. 


Measurements of Saxicola pleschanka., 





P 7 
U.S.N.M. | Sex. | Locality. Date. | Wing. Tail. | Tarsus. Culmen. 


| | | | 
| Inches. Inches. Inches. | Inches. 


150382 | Male ad...) Thian-Shan Mountains ..) Sept. 10 4. 00 2. 63 0. 95 0. 50 
150384 | Male ad ...|....- COR Seencaoseieeenee: Sept. 15 3. 93 2. 62 95 -oL | 
150383 | Female ad...-... COSaaawas ence eea Sept. 10 3. 67 2. 42 89 52 | 


60. SAXICOLA ISABELLINA, Cretzschmar. 


Male, adult, west of Kashgar, Eastern Turkestan, March 27, 1894. 
‘Bill and feet black; length, 62 inches.” 





‘Proc. U.S. Nat. Mus., X VIII, 1895, p. 479. 
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61. SAXICOLA MONTANA, Gould. 

Young, Suget, Eastern Turkestan, July 30, 1893; 13,000 feet. “ Bill 
and feet black; irides dark brown: length, 64 inches.” 

Female, adult, near Killian, Eastern Turkestan, August 8, 1893; 
7,000 feet.“ Bill and feet black; length, 62 inches.” 

Female, adult, near Killian, Eastern Turkestan, August 8, 1893 ; 
7,000 feet. ** Bill and feet black; irides dark brown; length, 63 inches.” 

Male, adult, Chung Terek, Thian-Shan Mountains, north of Kash- 
gar, September 11, 1893; 7,000 feet. « Length, 63 inches,” 

Male, adult, Tagdumbash Pamir, May 1, 1894; 13,500 feet, 

Male, adult, Tagdumbash Pamir, June 17, 1894; 12,000 feet. 
“ Length, 64 inches.” 

The adult birds collected in August and September are rather small, 
the Thian-Shan specimen, particularly, inclining toward S. deserti in 
having a less amount of white on the inner webs of the wing feathers. 

I think it will be necessary eventualiy to regard this form as a sub- 
species of S. deserti, and hence Saxicola deserti montana (Gould). 


Measurements of adults of Saxicola isabellina. 





U.S.N.M. Sex. Locality. | Date. Wing. Tail. Culmen. Tarsus. | 


Inches. Inches. Inches. Inches. | 
») 


| 150377 Female ad.) Near Killian, Eastern Aug. 8 3. 67 2.50 0, 53 1,01 

j | Turkestan. 

150378 |. Female ad.)..... do Meese e ae eee ey doje} eeaDe 2. 32 57 1.02 

| 150379 | Male ad .... Thian-Shan Mountains .. Sept. 11 3. 75 2.53 .o3 1. 06 
150375 | Male ad .... Tagdumbash Pamir ..... May 1 O92) | ona 58 | 1.02 
T5OST7On | Maleradssss | soos DOeE See eae s June 17 3. 62 2. 53 sor” OF 


62. PHOENICURUS ERYTHRONOTUS (Eversmann), 


Female, adult, Aksu, Eastern Turkestan, November 27, 1893,“ Bill 
and feet black; length, 64 inches.” 

Male, adult, 30 miles south of Aksu, Eastern Turkestan, November 
24,1893. “ Bill and feet black; length, 62 inches.” 


63. PHOENICURUS RUFIVENTRIS (Vieiliot). 


Male, immature, Thian-Shan Mountains, north of Kashgar, Septem- 
ber 15, 1893; 9,000 feet.“ Bill and feet black; length, 53 inches.” 

Male, adult, Thian-Shan Mountains, north of Kashgar, September 16, 
1893; 9,000 feet. Bill and feet black; irides dark brown; length, 6 
inches.” 

64. PHOENICURUS ERYTHROGASTER (Giildenstadt.) 

Female, adult, Matan, 40 miles south of Aksu, Eastern Turkestan, 
November 27, 1893. 

Female, adult, junetion of Aksu and Kashgar rivers, Eastern Tur- 
kestan, December 2, 1893. 

Male, adult, Sarikol, Eastern Turkestan, April 8, 1894; 10,400 feet. 


ie 





1 


x 
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65. CYANECULA SUECICA (Linnzus). 


Male, immature, Thian-Shan Mountains, north of Kashgar, Septem- 
ber 16, 1593; 9,000 feet. “ Bill, dark horn brown, yellowish at gape; 
length, 6 inches.” 

Female, Sarikol, Kastern Turkestan, April 8, 1894. 

Male, immature, Killian, Eastern Turkestan, August 4, 1894; 6,000 
feet. 

The specimen from Sarikol, marked female, although a spring bird, 
is in the livery of an immature male, 


66. MERULA MERULA INTERMEDIA, new subspecies. 


Type.—No. 150443, U.S.N.M., female, adult; Aksu, Kastern Turkestan, 
November 20, 1893. Entire upper parts (forehead, crown, nape, back, 
seapulars, rump, and upper tail-coverts) slaty black, the feathers, espe- 
cially on head and back, bordered with a paler, olive color, the general 
effect on the head and back being thatof clove brown with an olive tinge; 
tail, dull black; wings, dark slaty brown, the feathers with an olive tinge 
on the outer webs; lesser, middle, and greater wing-coverts slaty black 
like upper parts, tinged with olive; primary coverts and outer greater 
coverts with a more conspicuous olive edging; axillaries and under 
wing-coverts dull drab gray, some of the longer feathers of the under 
wing-coverts with light russet shafts; lores and sides of head and neck 
clove brown with an olive tinge, like the crown; feathers of ear-coverts 
mostly with white shafts; malar stripe grayish white, broken by indis- 
tinct dusky brown edges to the feathers; chin, grayish white; throat 
similar but with many deltoid spots of clove brown, each spot indis- 
tinctly bordered with lighter brown; breast hair brown with an olive 
tinge, each feather with a deltoid spot of clove brown bordered with 
lighter brown, the spots larger than those on throat; lower breast, 
abdomen, sides of body, flanks, and under tail-coverts dull blackish 
slate, the lower breast with indistinct dark spots; an olive tinge on 
sides of body; feathers of center of abdomen and lower breast with 
light grayish borders; thighs, brownish drab. ‘“ Bill and feet black; 
irides, reddish brown; length, 112 inches.” Wing, 5.28inches; tail, 4.825 
tarsus, 1.33; culmen, 0.95. 

This bird resembles the common Blackbird, but is larger, being inter- 
mediate in size between it and Merula m. maxima (Seebohm) of IXash- 
mir. It is darker and grayer (I am comparing adult autumn females) 
with less olive. 

The breeding grounds of this bird must be pretty well north; Dr. 
Abbott's specimens were taken in the Thian-Shan Mountains late in 
November, and Dr. Scully states that the bird “ migrated northward in 
spring” from Yarkand. The specimens recorded by Dr. Sharpe from 
various parts of Eastern Turkestan! under the name of Merula maxima 


1Second Yarkand Mission, 1891, Aves, p. 91. 
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were winter specimens, and it seems very probable that there is a con- 
siderable hiatus between the summer homes of the present form and 
maxima. If this prove to be the case I may be in error in considering 
maxima a subspecies of Merula merula. 


Measurements of Merula merula intermedia. 





USNAL Sex. Locality. Date. Wing. Tail. | Tarsus. Culmen. 
| 
| 


| Inches. Inches.| Inches. | Inches. | 





| 150443 Female ad.| Aksu, Eastern Tur- Nov. 20, 1893 5. 28 4. 82 1.33 0.95 
kestan. 

| 150444 Female ad.) Karatol, Eastern | Nov.24,1893 5.12 4.50 SH 1,94 
| | Turkestan. 

Female ad -| Europe, average of Winters “- 4:75 4.04 15 . 84 
| four skins. 











The specimens collected by Dr. Scully at Yarkand? measured: Male, 
wing, 5.46 inches; tail, 5.15; tarsus, 1.30; bill from gape, 1.28. Female, 
wing, 5.40 inches; tail, 5.60;” bill from gape, 1.35. The length of tail 
in the last case may be a mistake for 5.06 inches. 

The measurements given by Dr. Sharpe for a number of Eastern 
Turkestan specimens are in keeping with those mentioned above, the 
wings running from 5.20-5.40 inches, and the tails from 4,80-5 inches. 

67. MERULA ATROGULARIS (Temminck). 

Female, adult, Kok Kya, Thian-Shan Mountains, north of Kashgar, 
October 17, 1893; 9,000 feet. ‘ Bill black, lower mandible yellow at 
base; irides dark brown; feet pale fleshy brown; length, 10 inches.” 

Female, adult, Aksu, Eastern Turkestan, November 23, 1893; 3,500 
feet. ‘Length, 10 inches.” 

68. MONTICOLA SAXATILIS, Linneus. 


Male, immature, Thian-Shan Mountains, north of Kashgar, Septem- 
ber 15, 1893; 9,000 feet. ‘Bill black yellowish at base below: legs 
brownish black.” 

Family CINCLIDA. 
69. CINCLUS LEUCOGASTER, Bonaparte. 

Male, adult, Tagdumbash Pamir, June 4, 1894; 13,000 feet. ‘“TIrides 
clear brown; length, 73 inches.” 

Our specimen appears to be typical of lewcogaster. 


Family ACCENTORID2. 
70. PRUNELLA FULVESCENS (Severtzoff.) 
Female, adult, Karakash River, Eastern Turkestan, August 3, 1893; 
12,000 feet. “ Bill black; irides pale brown; length, 64 inches.” 
Female, adult, Thian-Shan Mountains, north of Kashgar, September 
15, 1893; 9,000 feet.“ Bill black; irides pale brown; length, 64 inches.” 











' “Bill and feet black; irides dark brown; length, 11 inches.” 
*“Stray Feathers,” IV, 1876, p. 139. 


. 
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Family MUSCICAPID. 
71. MUSCICAPA GRISOLA, Linnzus. 


Male, adult, Thian-Shan Mountains, north of Kashgar, September 
11, 1893; 7,000 feet. “ Length, 64 inches.” 


Family HIRUNDINID 4. 
72, HIRUNDO URBICA, Linnzus. 
Female, adult, Tagdumbash Pamir, June 19, 1894; 11,000 feet. 
73. PTYONOPROGNE RUPESTRIS (Scopolh). 
Female, adult, Kuen-Luen Mountains, near Kukiar, Eastern Turkes- 
tan, July 30, 1894; 9,000 feet. 
74. CHELIDON RUSTICA (Linnzus). 


Male. adult, Bora, Eastern Turkestan, August 11, 1893; 6,000 feet. 
“Bill and feet black; length, 8§ inches.” 


Family PICID®. 
75, DRYOBATES MAJOR LEUCOPTERUS (Salvadori). 

Female, adult, Aksu, Eastern Turkestan, November 20, 1893. ‘Trides 
reddish brown; length, 9% inches.” 

Female, adult, Matan, 40 miles south of Aksu, Eastern Turkestan, 
November 27, 1893. ‘Length, 94 inches.” 

Male, adult, jungles on Kashgar River, 100 miles below Maralbashi, 
Eastern Turkestan, December 4, 1895, 


Family UPUPID. 
76. UPUPA EPOPS, Linneus. 
Female, adult, Sarikol, Eastern Turkestan, April 8, 1894; 10,400 feet. 


Family M{CROPODID.E. 
77. MICROPUS APUS PEKINENSIS (Swinhoe). 

Male, adult, Kukiar, Eastern Turkestan, July 27, 1894; 6,500 feet. 
“Length, 63 inches.” 

Female, adult, Kukiar, Eastern Turkestan, July 27, 1894; 6,500 feet. 
“Leneth, 7 inches.” 

Family COLUMBID%. 
78, COLUMBA RUPESTRIS (Pallas). 

Male, adult, Thian-Shan Mountains, north of Kashgar, September, 
1893; 9,000 feet.“ Bill black; irides pale brown; length, 15 inches.” 

Female, adult, Little Kara Kul Lake, Sarikol, Eastern Turkestan, 
April 3, 1894; 12,000 feet. “Length, 124 inches.” 
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79. TURTUR DOURACA STOLICZK (Hume). 


Male, adult, Ushturfan, Eastern Turkestan, November 11, 1893; 5,000 
feet. 

Female, immature, Ushturfan, Eastern Turkestan, November 11, 1893; 
5,000 feet. ‘Length, 124 inches.” 

This is an easily recognized large pale form of Turtur douraca, and I 
do not hesitate to record it under the above name. 


Family PTEROCLID2. 
80. SYRRHAPTES PARADOXUS (Pallas). 


Male, adult, Pishak Sindi, east of Maralbasli, Eastern Turkestan, 
January 23, 1894. ‘Claws dark horny gray; length, 144 inches.” 

Male, adult, same locality and date, ** Bill bluish white; irides dark 
brown; length, 154 inches.” 

Female, adult, same locality and date. 


81. PTEROCLES ARENARIUS (Pallas). 


Female, adult, Akchi, valley of the Aksai, Eastern Turkestan, 
November 8, 1893; 7,500 feet. ‘Bill slaty blue; feet dirty leaden 
white, claws blackish; length, 13 inches.” 


Family PHASIANID. 
82. TETRAOGALLUS HIMALAYANUS, Gray. 


Male, adult, Tagdumbash Pamir, May 20, 1894; 15,000 feet. ‘Fee 
orange red, claws dull black; bill brownish horn; naked patch behind 
eye yellow; irides dark brown; length, 25? inches.” 


838. CACCABIS SAXATILIS CHUCAR (Gray). 


Male, adult, Thian-Shan Mountains, below Saribeli Pass, October 
28, 1893; 8,000 feet. ‘ Length, 144 inches; weight, 14 pounds.” 


84. COTURNIX COTURNIX (Linnzus). 


Male, adult, Thian-Shan Mountains, north of Kashgar, September 
16, 1893; 9,000 feet. ‘ Bill pale horn brown above, tleshy beneath; 
feet fleshy white; irides pale brown; length, 74 inches.” 

Female, adult, same locality and date. ‘“ Length, 8 inches.” 


8. PHASIANUS SHAW/I, Elliot. 


Male, adult, junction of the Aksu with the Kashgar, Eastern Tur- 
kestan, November 29, 1893. ‘Bill pale yellow horn, with a greenish 
tinge; irides yellow; orbital skin red; feet pale brownish flesh color; 
length, 324 inches, Very fat; weight, 2 pounds 10 ounces.” 

Female, adult, junction of Aksu and Kashgar rivers, Eastern Tur- 


, 
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kestan, December 2,1893. ‘“Irides yellow; length, 23 inches; weight, 
14 pounds.” 

Female, adult, junction of Aksu and Kashgar rivers, Eastern Tur- 
kestan, December 2, 1893. “Length, 234 inches; weight, 1 pound 7 
ounces.” 

Male, adult, jungles on Kashgar River, 100 miles below Maralbashi, 
Eastern Turkestan, December 4,1893. ‘Length, 345 inches.” 

Male, adult, Kokchall, east of Maralbashi, Kastern Turkestan, Feb- 
tuary 12, 1894. ‘Length, 343 inches.” 


Family ARDEID.4. 
86. HERODIAS ALBA (Linnzus.) 


Male, adult, jungles on Yarkand River, east of Maralbashi, Eastern 
Turkestan, January 4, 1894. ‘Bill orange yellow: legs black; irides 
’ ’ s© $ ‘ 
pale yellow; length, 424 inches.” 


Family ANATID2. 
87. TADORNA CASARCA (Linnzus), 


Male, adult, Kashgar River, near Maralbashi, Eastern Turkestan, 
March 1, 1894. ‘Bill and feet black; irides dark brown; length, 233 
inches; weight, 24 pounds.” 


88. NYROCA NYROCA (Giildenstadt), 


Male, adult, near Maralbashi, Eastern Turkestan, March 2, 1894. 
‘Feet slaty, webs black; bill black; irides white; length, 17 inches.” 


Family CHARADRIID 2. 
89. AEGIALITIS DUBIA (Scopoli). 
Male, adult, Sarikol, Eastern Turkestan, April 9, 1894; 10,400 feet. 
90. AEGIALITIS PAMIRENSIS, new species. 


Type.—No. 150169, U.S.N.M., male, adult; Tagdumbash Pamir, June 
16, 1894; 12,000 feet. Crown, back, scapulars (tertiaries slightly darker), 
pale grayish brown, shafts of feathers darker; tail and wings somewhat 
darker brown; outer rectrix white except an almost obsolete dusky spot 
on inner web near end; rest of tail feathers narrowly tipped with 
white, and (except middle pair) largely white on inner web; primaries 
largely white on inner web; three innermost primaries with an irregu- 
lar rectangular spot on the outer web near end; greater wing-coverts 
with broad white tips; some of the feathers of primary coverts nar- 
rowly tipped with white; longer secondaries with white outer webs; 
under wing-coverts pure white, without visible darker centers to the 
feathers. Throat, cheeks, abdomen, flanks, and under tail-coverts pure 
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white; feathers of upper tail-coverts light grayish brown, largely edged 
and bordered with white; a broad pectoral band of cinnamon buff, con-_ 
tinuous on sides of neck and nape, where more restricted, and extending 
narrowly on sides of body almost to flanks; forehead almost entirely 
black, the feathers with white bases; small spot of white on lores with 
black tips to the feathers; a narrow line of pale buff just posterior to. 
black of forehead, and extending back on sides of crown. Wing, 4.93 _ 
inches; tail, 1.91; tarsus, 1.36; exposed culmen, .72. ‘Length, 73. 
inches.” Legs and feet bluish black in dried skin, 

This species, of which Dr. Abbott sends only one specimen, has 
almost identically the same pattern of coloration as .2. mongola, but 
the white forehead of the latter is nearly black in this; the colors are | 
everywhere much paler; the pectoral band is cinnamon buff instead of 
russet; the dimensions are quite different,—a longer bill and tarsi, and . 
shorter wings and tail. The table of measurements here given will 
illustrate these differences in proportions. 






Measurements of Avgialitis pamirensis. | 
| 
| 
U.S.N.M. Sex. | Locality. Date. | Wing.| Tail. | Tarsus. | Culmen. ) 


| 
Inches. Inches... Inches. | Inches. 
150169 | Male ad -.- Tagdumbash Pamir..---- _Jdune 16 4.93 1.91 1.36 0. 72 


| 





Measurements of Aigialitis mongola (male). 


a ae | E Pees 
U.S.N.M. | Sex. | Locality. Date. | Wing.| Tail. | Tarsus. | Culmen. 


| Inches. Inches. Inches. Inches. 



































| 89051 | Miale‘ad ---} Bering Island-..-.----..- | May 11) 5.20); 2.03 1.19 0. 61 
92778 | Male ad..-}...-- Okie ea Seaksesescnsac | May 14 5. 04 2. 04 1.12 | - 61 
120583 | Malead...| Hakodate, Japan ......-. | May 10| 95.49] 2.19 | 1.20 | . 62 
1094934 eMalejad) ses |i hapanieeeees. meeeeceere. | Hebe eG Neto n eon ego easy 64 
| | —— ee 
| PAVOVARC cane cate at Vetere eters 5, 24 2. 06 1.16 . 62 
| 
—— = a 2S ot =e 2 eee | 
Measurements of Ataialitis mongola ( female). | 
| oe | . 
| U.S.N.M. Sex. Locality. | Date. | Wing | Tail. | Tarsus. Culmen.| 
“yt sees i é 3 
| | Inches. Inches. Inches. Inches. 
89052 | Female ad.| Bering Tsland saree eee | May 11! 5.19 2.07 | 1.16 | 0. 62 
O2779)| Nomale.ad:|.....d0),G----+ 6. ssseeseee |Feb.°7| 4,96! 1.98| 114; - .59 
92780 | Female ad.|.-...- dO wei ced tieetaceenece | April 6} 5.09; 1.96] 1.20 | . 63 | 
131777 | Female ad.|..... Os -eeceeciieasieeenes JMHE. (Sal) cose ee kon 8s} . 60 
| | i ees ee eee eed 
| Average..........-- loccteenr ee |, 93.43"). 250n) = = a aga .61 
| | | 








91. VANELLUS VANELLUS (Linneus),. 


Female, immature, Kargallik, Eastern Turkestan, August 12, 1893. 
Male, adult, Sarikol, Eastern Turkestan, April 6, 1894; 10,400 feet. 


— a 
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Family SCOLOPACID®. 


92. TOTANUS TOTANUS (Linnzus). 






Female, adult, near Kashgar, Eastern Turkestan, March 13, 1894, 
“Teneth, 114 inches.” 


93. TOTANUS OCHROPUS (Linnzus). 


Male, adult, Suget, Eastern Turkestan, July 29, 1893; 13,000 feet. 
‘Lees and feet leaden; bill black, greenish at base; irides dark brown; 
length, 9? inches.” 

94. TRINGA TEMMINCKII, Leisler. 
| Male, adult, Tagdumbash Pamir, May 26, 1894; 14,000 feet. 
“Length, 6 inches.” 
95. SCOLOPAX RUSTICOLA, Linnzus. 

Male, adult, Ushturfan, Eastern Turkestan, November 15, 1893. 
“Length, 134 inches.” 

96. GALLINAGO SOLITARIA, Hodgson. 

Male, adult, Bulan Kul, road to Sarikol, Eastern Turkestan, April 2, 
1894; 10,000 feet. ‘‘ Length, 12 inches.” 

97. IBIDORHYNCHA STRUTHERSI]I, Vigors. 

Female, adult, valley of the Aksu, Eastern Turkestan, November 9, 
1893; 7,000 feet. ‘Bill dark carmine; feet dull pink; irides carmine; 
length, 174 inches. Shot by D. T. Hanbury, esq.” 

Family RECURVIROSTRID. 


98. HIMANTOPUS HIMANTOPUS (Linnezus). 


Male, adult, Kargallik, Eastern Turkestan, August 12, 1893. “Legs 
pink; irides red; length, 142 inches.” 








DESCRIPTIONS OF THREE SPECIES OF SAND FLEAS 
(AMPHIPODS) COLLECTED AT NEWPORT, RHODE 
ISLAND.! 


By SYLVESTER D. JUDD. 


WHILE at Mr. Agassiz’s Newport laboratory in the summer of 1893, 
I collected a large number of crustaceans. Of these, the Amphipods: 
particularly interested me. They were obtained by skimming the calm 
surface of Narragansett Bay at night with a “ tow net.” 

Most of the Amphipods found in the skimmings or ‘* tow” belonged 
to the family Gammaride, a typical representative of which is Gam- 
marus, our common Sand Flea. 


CALLIOPIUS RATHKEI (Zaddach). 


Some little olive-colored Gammarids, which might at first be taken 
for Gammarus, proved to be very interesting. Unlike Gammarus, they 
did not rise to the surface of the water with a succession of springs, 
but moved rapidly through the water at a uniform rate. They often 
bumped against the side of the dish, but never stopped the incessant 
yibration of their legs until a secure hiding place had been reached. 

Female.—A large white shield on the back formed a conspicuous and 
distinetive feature by which they were easily recognized. These Ai- 
phipods agree with the description of Calliopius rathkei given by Sars” 
more closely than with the description of any other known species. 
However, they constantly differ slightly from the European form’ of 
that species in certain details, as for instance antennal sense organs, 
color, ete., which are sufficiently constant to warrant their description. 

The points of difference may be considered in the following order: 
Color, size, coxie, and calceoli. 


1 For the invaluable aid received in the preparation of this paper, I have to thank 
Dr. W. Faxon and Prof. E. L. Mark, of Harvard University. 

2Crustacea of Norway, 1893, I, Pt. 20. 

3For the sake of convenience, I shall allude to the animals hitherto described, as 
the European form—to those which I have studied, as the American form—of Calli- 
opius rathkei. 

Norr.—Abbreviations: ant. anterior; d. dorsal; dist. distal; /, lateral; m. median; 
pot. posterior; px. proximal; v. ventral. 


Proceedings of the United States National Museum, VOL. XVIII—No. 1084. 
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Sars,' in his description of the female, says: ‘Body semipellucid, 
with a yellowish violet tinge, and mottled with irregular specks of a 
clear orange hue, each segment being, moreover, bordered posteriorly 
by a narrow band of dark, reddish brown pigment; on the anterior part 
of the back occurs, besides, a rather conspicuous rounded shield of a 
silvery luster, occupying the dorsal face of the third and fourth seg- 
ments of mesosome.” The Newport specimens possess a silvery shield, 
like the European form, but the rest of the body is dark olive, thus 
making the animal opaque rather than semipellucid. From the tip of 
the rostral projection of the cephalon to the tip of the telson the Ameri- 
can form measures 6.5 mm., the European only 6. The coxa of the 
last segment of the pereion (Fig. 1) is as long in the longitudinal as in 





Fie. 1. 


} CALLIOPIUS RATHKEI, Female. 


the dorso-ventral direction. In the specimen figured by Sars? the 
dorso-ventral measurement is not much more than half as great as the 
longitudinal. 

Sars, in his work on the European form, figures calceoli,? but says 
nothing of their structure. In the American form, calceoli occur on both 
pairs of antenne. Hach calceolus consists of two parts. The basal or 
proximal part has the form of a wineglass, On this rests the distal part, 
which has the form of a slipper, the attachment being by means of the 
end corresponding to the heel of the slipper. While in Sars’ specimens 
the heel and toe parts are in the same plane, in my specimens they are 
bent so as to make an angle of about 160° with each other. 

The position of the calceoliis important. Each articulus of the flagel- 
lum of the superior antenna bears two calceoli, which are situated on 
the ventral portion of the articulus near the distal margin. Both may 
be seen in the view of the antenna from its median side (Fig. 2 a). 


1 1893, I, Pt. 20, p. 448. 
2 Pl. 157, fie. 2. 
3 P), 157. 
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Small bristling hairs encircle the bases of both calceoli. The more 
ventral of the two calceoli is nearer the distal margin of the artieulus 
and close to two long blunt cylindrical hairs. (Fig. 2 ), 2 ¢.) 

These hairs obscure the ventral ealeeolus in a view from the lateral 
side, for they are just outside or lateral to the calceolus. In the 
enlarged view given by Sars’ 
these ventral calceoli are seen 
with distinctness; just dorsal 
to a number of these ventral 
ealeeoli is a series of circles. 
If these circles are meant for 
ealceoli, [think that Sars is in 
error, because the median cal- 
ceoli lie on the opposite (me- 
dian) face and could not be seen in this view of the 










appendage. 

Sars states with emphasis that the terminal lappet 
of the third articulus of the flagellum has only two eal- 
ceoli. The American representative has four at least. 

Each articulus of the fla- 
gellum of the inferior an- 
tenna bears two calceoli on its 
median face(Fig.3). One cal- 
ceolus is more dorsal than the 
other. The dorsal calceolus 
springs from a point at some 
distance proximal to that from 
which the ventral caleeolus 
arises. A lateral view of the 
appendage shows the calceoli 
ouly dimly, if at all, for the an- 
teuna is too opaque to allow SUPERIOR ANTENNA OF CALLIOPIUS RATHKEI, Female. 
tliem to) be seen with distinct (2) ateatan surface with caleeoli; () ventral surface of Afth to seventh 
ness through it. In asimilar SA see ears 
view, Sars shows distinctly the ventral calceoli, and leaves us to inter- 
pret a series of circles which le dorsal to them. 

While there are two rows of calceoli on each of the antennie of my 
specimens of Calliopius rathkei, in Sars’ description of the genus Calli- 
opius? I find no allusion to more than a single row of these organs; 
but, in view of the fact that C. leviusculus and the American form of 
C. rathkei both possess two rows of calceoli on each of the four antenne, 
I am led to believe that the European form of C. rathkei probably also 


tall (poe norG. 
Specimens of C. leviusculus, which were procured from the Museum of Compara- 
tive Zoology in Cambridge, Massachusetts, through the kindness of Dr. Walter 








Faxon, showed two rows of calceoli on each antenna. 
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writers.! 

In the American representative of C. rathkei, the superior antenna 
appears more serrated than the inferior. This is because there are no 
calceoli on the ventral face of the inferior antenna. In Sars’ figure 
both antennie possess the same degree of serration, ventral 
calceoli occurring in both. 

The American C. rathkei differs, then, from the European 
in size, color, and possibly in the number and arrangement 

of the antennal sense organs. 


BYBLIS SERRATA. 


The description of Byblis serrata given 
by Prof. S. I. Smith? is as follows: 


2 b Female: Dorsum rounded above, with no 
trace of a longitudinal carina upon the abdo- 
INFERIOR ANTENNA OF CALLIOPIUS men; third segment of the abdomen broadly 
RATHKEI, Female. rounded at the postero-lateral angle. Anten- 
pros oF 8 ula about as long as the peduncle of the an- 
tenna; fourth segment of the peduncle of the 
antenna longer than the fifth. Inferior margins of the epimera of the first and second 
pairs of legs serrate, with slender and acute teeth alternating with the marginal 
cilia; carpus in the first pair seareely if any longer than the propodus; carpus in the 
second pair very much longer than the propodus. In the third and fourth pairs of 
legs the dactylus as long as the propodus. Basal segment in the seventh pair of legs 
expanding distally, the posterior margin nearly straight, the anterior and inferior 
margins evenly arcuated, and reaching as far as the distal end of the carpus; the 
carpus about as long as the ischium and merus together, a little less than twice as 
long as broad, and armed with long spines upon the anterior and distal margins, but 
the posterior margin wholly unarmed; propodus almost as long as the carpus, and 
nearly four times as long as broad, anterior margin unarmed, the posterior armed 
upon the outside with two transverse rows of three or four spines, decreasing in size 
as they recede from the margin, the distal end with a spine each side the slender 
dactylus. Rami of the first pair of caudal stylets equal, as long as the base; outer 
ramiof the second pair shorter than the inner; rami of the posterior pair equal, 
longer than the bases, reaching to the tips of the rami of the first pair. Telson as 
long as breadth at base, cleft rather more than half its length, the lateral margin 
arcuate and rapidly converging toward the evenly rounded extremity. 
Alcoholic specimens are pale yellowish; the epimera, bases of posterior legs, and 
the sides of the abdomen specked and mottled with numerous points of dark pig- 





(a) Median view ; (/) cross section ; 
alceol. 


ment crowded irregularly together. 
Length, 10-12 mm. Deep water off Vineyard Sound and Buzzards Bay. 


To this accurate deseription of Professor Smith’s I should like to 
add a general view (Fig. 4), and a few remarks about the living animal. 
My specimens were skimmed from the surface at night. They were 


1 Through the kindness of Professor Sars, I have been able since writing this paper 
to examine several specimens of the European form of C. rathkei collected by him. 
These specimens were smaller than mine, but, like them, possessed two rows of cal- 
ceoli on each of the four antenne. 

2Rept. U. S. Fish Com., 1871-72, p. 561. 
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more sluggish than Gammarus, being wont to lie curled up on the sur- 
face of the water. In color they were translucent pearly white; around 
the bases of the legs of the pereion were fantastically branched stellate 





BYBLIS SERRATA, Female 


pigment cells of a rich purplish brown color. The mass of eggs in the 
brood pouch appeared like a claret-red globe. The four eyes were usu- 
ally bright red, with considerable pigment around their sloping sides, 
In a few individuals the eyes were 
black, and in alcoholic specimens the red = a a 
eyes turn black. iS 
Malée.—In looking over several hun- 
dred specimens of Byblis serrata, now 
and then I came across one that had 
died in a straight condition, instead of 
being more or less curled up like the 
others. The straight ones possessed no 
i BYBLIS SERRATA, Female. 
incubatory pouch, were smaller, and had First coxa showing serration of ventral margin. 
very long inferior antennewe; they were 
apparently the males of Byblis serrata, for they had serrated coxze 
(Fig. 5).!. The differences are those usually characteristic of the sexes 
in this genus.’ 
The antenne especially are the organs which exhibit sexual dimor- 
phism in the family Ampeliscide. 


Post 


Vv 


Mics5: 


! For resemblances and differences compare figs. 4 and 6. 
2See the table of sexual differences in Byblis gaimardi, a typical species of the 
genus, p. 601. 
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The hairs on the peduncle of the superior antenna are arranged in 
bristle-like tufts in the male only. There is a collection of long hairs 
near the base of the flagellum in the male, but none in the female. 

In the female the greater part of the hairs occur on the ventral side, 
while in the male the greater number are on the dorsal side. The 
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BYBLIS SERRATA, Male. 


inferior antenne of the male, like the supericr ones, possess tufts of 
hairs on the peduncle; in the female these are wanting. In the male 
the third joint of the pedunele is swollen, and thus supports a larger 
number of tufts of hairs. 

The flagellum of the inferior antenna is 
greatly elongated in the male. This pecul- 
iarity as well as the increased number of olfac- 
tory tufts may be connected with the functions 
of the male in seeking the female. 

The acute teeth on the ventral margin of the 
coxe of the female are represented in the male 
by blunt cones. 

In the male the last three segments of the 





1 pleon are so constricted at the articulation with 

ae the preceding segment of the pereion as to allow 

BYBLIS SERRATA, Female. great freedom of motion to the terminal part of 
First and second maxille of left side, ven- 


the body, and this may be of service in copula- 
tion. In this sex, too, the inner ramus of the 
last appendage bears, in addition to the rows of spines found on both 
rami of the female, long hairs. (See Fig. 8c). These hairs probably 
aid in the union of the sexes. In both sexes the opposing edges of the 
rami are serrated; but they extend to the tip of the ramus in the male 


tro-lateral surface. 


Mtee 
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only. These serrated margins present a notch in the male (Fig, 8 ¢) 
but there is none in the female. 








a c 
j Fig. 8. 
bs BYBLIS SERRATA. 
3 (a) Maxilliped of female, ventral Bakara ; (4) left mandible of female, median surface ; (¢) left pleopodos of male, only basal portion of 
; inner ramus. 

A comparison of the sexes may be facilitated by the following table 

exhibiting some of the differences: 
Serual differences of Byblis serrata. 
FEMALE. | MALE. 

Length, 11 mm. Length, 9.5 mm. 

Superior antenne one-third length of body. Superior antenne two-fifths length of body. 

Peduncle: hairs not in tufts. Pedunele: brush-like tufts of hairs. 

No fringe of Jong hairs at base of flagellum. Fringe of long hairs at base of tlagellum. 

Inferior antenne three-fourths length of body. Taferior antenuze 14 length of body. 

Peduncle: four-fifths of hairs on veniral side; no | Peduncle: four-fifths of hairs on dorsal side; 
tufts of hairs; third joint not swollen. brush-like tufts of hairs; third joint swollen. 

Coxw: serration of teeth acute. Coxw: serration of teeth blunt. 

Incubatory pouch present. | Ineubatory pouch absent. 

Last three segments of pleon separated from pe- | Last three segments of pleon separated from pe- 
reion by a slightannular constriction; ultimate reion by adeep annular constriction; ultimate 
and antepenultimate segments without dor al and antepenultimate segments with dorsal ele- 
elevations. vations. 

Last pair of appendages very different in male and female. 
BYBLIS AGASSIZI, new species. 

About June 20, | obtained a dozen Ainphipods that might be readily 
taken for the males of Byblis longicornis, for their inferior antenne 
were longer than their bodies and they lacked pigment cells. 

Type.—No. 18919, U.S.N.M. 

The male of B. longicornis has not, so far as Tecan find, been deseribed. 
It meght therefore appear that these specimens were the undiscovered 


600 SAND FLEAS FROM RHODE ISLAND—JUDD. VOL. XVUL. - 


males of this species; but they differ from the females of B. longicornis 


in points which I think are not easily explained as due to differences — 
of sex. 
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Fig. 9. 


BYBLIS AGASSIZI, Male. 
By studying the sexual differences exhibited by the type species of 
the genus, b. gaimardi, we shall be better prepared to state whether 
Wi} = 
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Fig. 10. 
BYBLIS AGASSIZI, Male. 
(a) First and (4) second maxille of Jeft side, ventro-lateral aspect; (e) grinder in profile; (@) right mandible, median face of cutting 
edge ; (¢) palpus, median face; ( f) maxilliped, ventral view. 


or not a given difference is probably to be included under the category 
of sexual peculiarities. 
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To render the comparison 
follows: 
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I have tabulated the conditions, as 


Sexual differences of Byblis gaimardii. 


FEMALE. 


Length, 15 mm. 


Superior antenne one-third length of body. 
Peduncle: Hairs not in tufts. 
No fringe of long hairs at base of tlagellum. 


Inferior antenne three-fourths length of body. 
Peduncle: Four-fifths of ventral 
side; no tufts of hairs; third joint not swollen. 


hairs on the 


Incubatory pouch present. 


Last three segments of pleon separated from the 
pereion by a shght annular constriction. 


Rami of last pleopodos bear no long hairs. 


Telson as long as broad. 


A comparison of the preceding 


| 


MALE, 


Length, 13.5 mm. 


Superior antenne one-half length of body. 
Peduncle: Brush-like tufts of hairs. 
| Fringe of long hairs at base of flagellum. 


Inferior antenne 1} length of body. 
Peduncle: Four-fifths of hairs on the dorsal side; 
brush-like tufts of hairs; third joint much 


swollen. 
Ineubatory pouch absent. 


Last three segments of pleon separated from the 
pereion by a deep annular constriction. 


Inner ramus of last pleopodos has long hairs on 
outer edge. 


Telson longer than broad. 


table with that of the two sexes of 


Byblis serrata (p. 599) will further illustrate the nature of the characters 
that are. subject to sexual dimorphism. 

It will now be instructive to assume that the Newport specimens are 
males of Byblis longicornis, and to construct a provisional table exhibit- 


ing the differences between the two animals. 


The table is as follows: 


Sexual differences of Byblis longicornis. 


FEMALE. 


Length, 8 mm. 


Superior antenne two-thirds length of body. 

Peduncle: Hairs not in tufts. 

No fringe of long hairs at base of flagellum. 

Inferior antenne 14 length of body. 

Peduncle: Four-fifths of hairs on ventral side; no 
tufts of hairs; third joint not swollen. 

Nine-tenths hairs on ventral side of flagellum, 


Ineubatory pouch present. 


Last three segmen s of pleon separated from pe- 
reion by a slight annular constriction. 


Rami of last pleopodos bear no long hairs. 


Telson broader than long. 


MALE. 


Length, 8.5 mm. 


Superior antenn two-fifths length of body. 
Peduncle: Hairs in brush-hke tufts. 
Fringe of long hairs at base of flagellum. 


Inferior antenne 14 length of body. 

Peduncle: Nine-tenths of hairs on dorsal side; 
brush-like tufts of hairs; third joint verymuch 
swollen. 

Nine-tenths hairs on dorsal! side of flagellum. 


Inecubatory pouch absent. 


Last three segments of pleon separated from pe- 
reion by a deep annular constriction. 


Two ramiof last pleopodos bear long hairs on both 


edges. 


Telson twice as long as broad. 
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This table is evidently inconsistent with the condition which obtains 


in Bb, gaimardii and other members of the family, for in this family the — 


males should be smaller than the females and have longer antenne. 

The following is a table of other differences, which are sexual, if my 
Specimens are males of Bb. longicornis; but if they are simply sexual 
differences, then this species exhibits by far the most exaggerated case 
of sexual dimorphism known in the family. 


Byblis longicornis. 


FEMALE, 


Dorsum a continuous curve. 


Segmentation in both pairs of antennie equally 


distinct. 
Ocular pigment ‘‘ well defined.”’! 


Posterior margins of first four cox rounded. 


Segments 5 and 6 of pleon have dorsal peaks. 


Lyblis, new species. 


MALE. 


| Dorsum showing toothed appearance just behing 
the cephaton. 


Segmentation much less distinct in inferior pair 
of antenne. 


Ocular pigment absent. 


first four cox# not so 


rounded. rather truneated. 


Posterior margins of 


Segments 5 and 6 of pleon have no peaks. 


The following is a table of differences which affect parts not usually 
subject to sexual dimorphism in this family: 


Byblis longicornis. 


FEMALE. 
Length, 8 mm. 


Superior antenne two-thirds length of body. 


Diameter of dorsal lens of eyes equal to diameter 
of ventral lens. 


corner well marked and 


sharp;’? inuch longer than broad. 


Cephalon: ‘: Lower 


Anterior periopoda: ‘ Propodal joint little longer 
than carpal; dactylus equals propodos. 


No division between second and third last seg- 
ments of pleon. 


Last pleopodos: ‘‘ Opposite edges ’ of rami ‘‘ finely 
serrated ;”’ rami with no long hairs. 


Telson cleft one-fifth its length. 





! Sars’ Crustacea ot Norway, I, Pt. 9, p. 185. 


* Loc. eit. 


| Length, 8 


Byblis, new species. 


MALE. 
0mm. 


Superior antennie two-fifths length of body. 


Diameter of dorsal leus of eyes two-thirds diam- 
eter of ventral lens. 


Cephalon: Lower corner not slightly 


longer than broad. 


sharp; 


Anterior periopoda: Twice as long as the carpal; 
dactylus longer than propodos. 


A V-shaped division area between last three seg- 
ments of pleon. 


Last pleopodos: Opposite edges of rami not ser- 
rated; two rami bear on both edges long hairs. 


Telson cleft three-fourths its length. 
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The differences in the above table are so numerous and important as 
to warrant the belief that these specimens are the males of a new spe- 
cies of Byblis, for whieh I would suggest the name Byblis agassizi. 

The following anatomical characters separate the new species from 
B. longicornis: It is larger, and 
has shorter superior antenne 
(Fig.9); the lower corner of the 
cephalon (Fig. 11 ¢) is not well 
marked. In alcoholic speci- 
mens no ocular pigment is 
found. The propodal joint of 
the anterior pereiopoda (fig. 9) 
is twice as long as the carpal. ‘ 
Each ramus of the last pleo- 
podos (Fig. 11 a) bears d 
long hairs on both a 

edges. On the oppos- 
ing edges of the rami 
no fine serration occurs. 
The telson is twice as 
longas broad,and bears 
a par of ininute hairs (a) Three last pleopods and telson, dorsal ; spect: (4) inferior antenna, four basal joints 
at its tip (Fig. 11 (). of peduncle; (c) cephalon. 








Fie 


11. Cc 


BYBLIS AGASSIZI, Male. 


BIBLIOGRAPHY. 


Bate and Wrestwoop. “Sessile-Eyed Crustacea of Great Britain,’ 1863-1868, 
London. 

Bats, C. SPENCE. Catalogue of the specimens of Amphipodous Crustacea in the 
collection of the British Museum, 162. 

Sars, G.O. Crustacea of Norway, Christiania and Kjobenhavn, publishing firm of 
Alb. Cammermeyer, 1893. 

Suir, 8. I. U.S. Fish Commission Report (1871-72). 





™ 


REMARKS ON THE SYNONYMY OF SOME NORTH AMEK- 
ICAN SCOLYTID BEETLES. 


By the late WILLIAM EICHHOFF, 


Of Strasburg, Germany. 
(Translated and annotated by E. A. Schwarz.) 


DURING the year 1892, Professor C. V. Riley entered into correspond- 
ence with William Eichhoff, of Strasburg, Germany, the well-known 
authority on Seolytidw, with a view of getting this rather difficult 
family of Coleoptera properly identified for the U. S. National Museum 
collection. The correspondence resulted in exchange of specimens, and 
a series of our North American species was sent to Mr. Hichhoff by the 
Museum, care being taken to select such species as, 1pon comparison, 
with the types, would throw light on the confusion in synonymy between 
the North American species described by Chapuis and Eichhoft on the 
one hand and Zimmermann and Le Conte on the other. Some time 
before his death, Mr. Eichhoff sent an exchange series, partly composed 
of exotie species, which form a valuable addition to the Museum collec- 
tion, and partly of North American species, mostly of his own types. 
The correspondence included very full synonymical remarks on many 
species, and these Professor Riley deemed of sufficient importance to 
justify publication. I have, therefore, at his special request, trans- 
lated the substance of Dr. Hichhoft’s determinations and comments, 
and added in brackets some notes of my own.—E. A. 5S. 


HYLASTES RUFIPES, Eichhoff. 


Hylastes pinifex, Fitch, and H. rufipes, Hichhott, while both of them 
belong to the genus Hylurgops, Le Conte, are specifically quite distinct, 
differing more especially in the form of the antennal club. Quite char- 
acteristic is the form of the epistoma in H. rufipes, and your Hylesinus 
opaculus, as figured in the Annual Report of the Commissioner of gt L- 
culture for the year 1878! and is probably referable to Hylastes rufipes. 
Quite recently I have received from Mr. A. D. Hopkins two specimens 
of a Seolytid which have the same formation of the epistoma and which 
no doubt belong also to Hylastes rufipes. Finally, I would suggest 


1 Plate v, fig. 3 a. 
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that the three species Hylesinus opaculus, sericeus, and trifolii are more 
properly placed in Hylastes or Hylurgops than in Hylesinus. 

[A typical specimen of Hylastes rufipes sent by Eichhoft proves to be 
identical with Hylesinus opaculus, Le Conte, the former name having 
priority. | 

HYLURGUS SUBCOSTULATUS, Mannerheim. 

Hylurgus subcostulatus, Mannerheim, is undoubtedly synonymous with 

Hylastes alternans, Chapuis, the former name being the older one. 


HYLASTES PORCULUS, Erichson, and others. 


When Erichson, in 1836,! established the new hylesinid genus Hylastes, 
he described, in connection with « large number of European species, 
but a single species from North America under the name of H. por- 
culus, the typical specimen having been sent him by Zimmermann, from 
Pennsylvania. More than half a century has now elapsed, but the 
North American and European entomologists lave not yet agreed 
about Erichson’s species. It has been asserted by Le Conte that 
Hylurgus scabripennis, Zimmermann (described in 1568), is “certainly” 
identical with porculus, Erichson, but I have to dissent from this opin- 
ion for the following reasons: 

Erichson says in his description: ‘Thorax dense ruditerque puncta- 
tus; elytra linearia, dorso subdepressa, punctis grossis striata, interstitiis 
angustis, granulaio-rugosis, interioribus elevatis, carinatis, sutura vero 
depressa.” Not one of these characters is to be seen in H. scabripennis, 
but just the opposite: Disk of elytra strongly convex, fine punctures 
at the bottom of the narrow elytral strive, coarsely transversely-rugose 
interstices, which are wider than in the allied species. HH. cuvernosus, 
Zimmermann, on the contrary, agrees word for word with Erichson’s 
description of H. porculus—densely and coarsely punctate thorax, nar- 
row elytra with coarsely punctate strive and narrow granulately pune- 
tate interstices. The first stria near the suture is much wider and 
more deeply excavated than the following, and this causes the disk of 
the elytra to be perceptibly deplanated, with the suture depressed and 
the following interstices somewhat carinately-convex. It appears to be 
beyond question that H. poreulus, Erichson, is identical with H. caver- 
NOSUS, Zimmermann, but not with H. scabripennis, Zimmermann. 

H. granosus, Chapuis, is also identical with H. porculus, Evichson—a 
fact ascertained by me from the three specimens in my collection, which 
are the types of Chapuis. One of these I herewith send you. 

Iurther, 7. salebrosus, Kichhoft, is unquestionably identical with 
11. scabripennis, Zimmermann, the former name having priority. 

Finally, H. scobinosus, Hichhoff, is yery closely allied to H. salebrosus. 
However, the form of the thorax, with its nearly straight sides which 





‘Wiegmann’s Archiv, I, p. 49. 
* Berl. Ent. Zeitschr., 1868, p. 146. 
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gradually narrow from base to apex, is so characteristic that this differ- 
ence can be perceived even with the naked eye. I have only two speci- 
mens of H. scobinosus, but I send you one of them. If you succeed in 
collecting more specimens, you will be able to ascertain whether we 
have to deal here with a good species or merely with a variety. 
The synonymy of the species here discussed is as follows: 
1. Hylastes porculus, Erichson (1836) = carbonarius, Fitch (1851) = 
cavernosus, Zimmermann (1868) = granosus, Chapuis (1869), 
2, Hylastes salebrosus, Kichhott (spring of 1868) = seabripennis, Zim- 
mermann (fall of 1863), 
3. Hylastes scobinosus, Kichhott (1863). 
[After a careful study of Erichson’s description of H. porculus, I have 
come to theconclusion that Eichhoft’s proposed synonymy will have to be 
adopted; Zimmermann probably never saw Erichson’s description, and 
Dr. Le Conte misinterpreted it. Fitel’s description of H. carbonarius 
is altogether too indefinite to permit any identification, but since H. 
porculus is the common species in the Northeastern States and //, sale- 
brosus more southern in its distribution, the probability is that Iiteh’s 
species is H. porculus. Of H. scobinosus 1 only saw the single type 
specimen sent by Eichhoff to Professor Riley, and can only say that it 
represents a species distinct from H. salebrosus. | 


DENDROSINUS GLOBOSUS, Eichhoff. 


Of this species I received about twenty-five years ago two specimens 
from Dr. G. Kraatz, labeled “North America.” Whether or not the 
locality is correct I am unable to say. I lave never seen other speci- 
mens, but Chapuis must have received it also from South America. 
One of my specimens is herewith sent you. 

(This is such a remarkable and easily recognizable insect that if it 
really belonged to our fauna it would have been rediscovered long ago. 
Dr. Le Conte was quite right in rejecting it from our lists. | 


Genus, bb YiIiLE SEN US, Habrrerus: 


From the specimens of H. aculeatus, Say, sent me by you, I have fully 
convinced myself that Chapuis erroneously considered and described 
as H. aculeatus specimens of H. imperialis, which I had submitted to 
him. These are undoubtedly two quite different species. But at the 
same time I have been confirmed in my old supposition that H. pruino- 
sus, Kichhoff, of which I possess only a single specimen, constitutes a 
third North American species with variegated color of the upper side. 
Vinally, I have in my collection a specimen said to be from North 
America which I am unable to separate from the European H. fraxini. 

| H. aculeatus is quite variable in the coloration of the upper side, and 
it is by no means apparent upon what reasons Mr. Eichhott considers 
his H. pruinosus as distinct from H. aculeatus. H. Jravini is readily 
distinguished from H. aculeatus or H. imperialis, but I have never seen 
specimens from North America. | 
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Genus PHLCOSINUS, Chapuis. 


Phiwosinus graniger, Chapuis, is undoubtedly identical with dentatus 
of Say, whose name has priority. But P. haagii, Eichhoff, seems to be 
unknown to American entomologists unless it be the female of P. punc- 
tatus. One of my two typical specimens of P. haagii is herewith sent 
to you. 











Genus PHLCG@OTRIBUS, Latreille. 


That P. granicollis is identical with P. frontalis, Olivier, has already 
been recorded, but the Texan specimens of the latter you sent me are 
much smaller than my P. granicollis, of which I send you two specimens. 
My P. setulosus and dubius, however, are quite distinct from P. fron- 
talis; the first-named species has on the first antennal joint a brush of 
hairs, as in the genus Thysanoes. 

[The Texan specimens of P. frontalis were collected under bark of 
Celtis and are possibly specifically distinct from our Eastern specimens 
which infest Morus. The brush of hair on the first antennal joint has 
no specifie value, but is merely a sexual character. | 


Genera STEPHANODERES, Bichhof and HYPO? EE NE 
MUS, Westwood. 


I concede that a large majority, if not all, of the species described 
by me as Stephanoderes are congeneric with Hypothenemus eruditus, 
Westwood, as already intimated by me,' where I speak of S. arecce, 
Hornung, as a probable synonym of Hypothenemus eruditus. But the 
question is whether Westwood’s genus as originally described’ can be 
considered as a valid one. Westwood gives as the only generic charac- 
ter the three-jointed antennal funicle; but this is erroneous, for I believe 
Lhave convinced myself that in H. eruditus the funicle is five-jointed. I 
consider, therefore, Westwood’s name Hypothenemus as quite untenable, 
because founded upon a character that does not exist, and the name 
NStephanoderes has to take its place. 

The North American specimens sent me by yourself as H. eruditus 
do not agree in many characters with Westwood’s and Erichson’s 
descriptions of this species, and I am inclined to consider your species 
as identical with Stephanoderes crudie, which was well described and 
figured as Bostrychus crudie by Panzer in 1791, from specimens found 
in some West Indian seed. 

Of Stephanoderes rotundicollis, Kichhotf, | possess only a single speci- 
men; S. chapuisi, Eichhoftf (1871), is identical with S. dissimilis, Zim- 
mermann (1868); and St. sculpturatus, Eichhoff (1879), is identical with 
the species you sent me as H. erectus, Le Conte. 





‘Ratio Ac. Tom., pp. 165, 166. 
2 Trans. Ent. Soc., London, I, p. 34. 
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Genusve lin OPHMTHORU'S, Eichhoff. 


Of the species sent by you, P. pullus, Zimmermann, is synonymous 
with P. cribripennis, Kichhoft; P. hirticeps, Le Conte, is extremely close 
to and perhaps identical with P. pulchellus, Kiehhott; P. concentralis 
from Floridais correctly determined and does not differ in the least from 
my typical specimen from Cuba; P. querciperda, Schwarz, is identical 
with my P. pruinosus. 

{Typical specimens of Pityophthorus infans, Eichhoff, prove to be 
identical with P. puberulus, Le Conte. | 


Genus PITYOGENE'S, Bedel. 


Tomicus sparsus, Le Conte, 7. plagiatus, Le Conte, and 7. carinulatus, 
Le Conte, as well as their European allies, 7. bidentatus and 7. chalcogra- 
phus, belong to Bedel’s recently established genus Pityogenus. My 
statement! that 7. chalcographus oceurs also in North America is erro- 
neous, since a renewed examination shows that the specimen is a female 
of T. sparsus, Le Conte, which has a most deceptive 1esemblance to 7. 

chaleographus. T. plagiatus, Le Conte, is a good species and not iden- 
tical with bidentatus, Herbst, as erroneously indicated by me. 

[To Pityogenes also belongs Pityophthorus fossifrons, Le Conte, which 
is evidently the female of a species, the male of which has hooked pro- 
cesses at the elytral declivity. From specimens recently submitted 
to me by Prof. A. D. Hopkins, I find that Yyleborus punctipennis, 
Le Conte, is also referable to Pityogenes, and that Tomicus balsameus, 
Le Conte, is the male of the same species. | 


Genus XYLEBORUS, Eichhoff. 


> 


There can not be the slightest doubt that the species you sent me as 
Ayleborus xylographus, Say, and of which I had previously seen unde- 
termined North American specimens, is identical with the European _Y. 
saxeseni, Ratzeburg. It is certainly remarkable that this synonymy 
comes to light only now, and that Ratzeburg’s name has to be sup- 
pressed after it had been in use for more than fifty years. Y. pini, 
Hichhoff, considered by Le Conte as synonymous with YY. xylographus, 
must now again take its rank as a distinct species. What _Y. pubescens, 
Zimmermann, is, remains for the present unknown to me, since among 
the specimens which you send me as such I believe I can distinguish 
three species, viz, X. affinis, Eichhoff, XY. inermis, Eichhoff, and a third 
one. These species of Xyleborus are extremely difficult to distinguish 
in the female sex,and I have no doubt that in this particular group still 
other species will be distinguished as soon as the males are discovered. 
These are wingless and can only be found within the galleries during 
the winter or in midsummer; very rarely also they may be seen near 





'Die Europ. Borkenkdafer, p. 23, 
2 Ratio Tom., p. 280. 
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the. entre ce a fhe palleries, ieee only shortly before the females are 
swarming. i 

[Say’s orginal description of Bostrichus xylographus is very clear but — 
greatly vitiated by the paragraph describing the galleries; for it is — 
evident that a Scolytid excavating “immediately beneath the bark, on 
the wood, a rectilinear groove, with short, equal, lateral grooves at | 
right angles with the preceding.” can not be referred to any species of 
Ayleborus. This discrepancy can, however, be explained: The Scoly- 
tids described by Say! were sent to him by the younger Rev. J. F. 
Melsheimer from the old Melsheimer collection with the manuscript 
names” and notes by the elder Rev. F. V. Melsheimer. Among them 
were Bostrichus xylographus*® and another species (No. 155), B. wantho- 
graphus. A description of the latter was either drawn up by Say or at — 
Jeast intended by him; but, at any rate, in Say’s published paper the 
description itself is omitted and the paragraph referring to the gallery 
of B. wxanthographus (which evidently is a species of Pityophthorus) 
became attached to the description of B. xylographus. Dr. E. F. Mels- 
heimer was aware of this confusion and attempted to straighten it out? 
by quoting Tomicus ranthographus as a species distinct from 7. xylo-. 
gruphus. Ue also added, in his own copy of the old Melsheimer cata- 
logue, the following manuscript note to Bb. xanthographus: ‘ Differs 
from xrylographus Say in baving the posterior declivity slightly trun- 
cated, and in being somewhat less.” | 

| The following isa summary of the synonymy discussed in these notes: 
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a 
Hylastes rufipes, EICHHOFY = Hylesinus opaculus, LE CONTE. 1 
Hylastes porculus, ERICHSON = carernosus, ZIMMERMANN, LE CONTE { 
CHAPMAN. ' 
Hylastes salebrosus, EICHHOLrE — scabripennis, ZIMMERMANN, LE CONTE. 
Hylastes scobinosus, E1ICHHOFY, is to be added to our list. : 
Phlewosinus dentatus, SAY = graniger, ema = haagii, EICHHOFF. ’ 
Hypothenemus crudiw, PANZER E CONTE ; 
Hypothenemus dissimilis, rappers — seme Hae HHOFF. j 
Aypothenemus erectus, LE CONTE= sculpturatus, ELCHHOFF. : 
Pityophthorus cribripennis, EICHHOFF = pullus, ZIMMERMANN. 4 
Tityophthorus pruimosus, EICHHOFF = querciperda, SCHWARZ. 4 
Pityophthorus pulchellus, EICHHOFE probably = hirticeps, LE CONTE. 
Lityophthorus puberulus, L& CONTE= infans, EICHHOFF. 3 


Ayleborus xylographus, SAY = saveseni, RATZEBURG. 
Nyleborus punctipennis, Le CONTE, is the female of Tomicus balsameus, LE CONTE, 
aud belongs to the genus P es 


O Nareaigbalhy 


! Jour. Acé aN Nat. Sei. P ae 1826, v EDD 317-31! 

* Catalogue of Insects of Pennsylvania, 1806 

5 No. 148 of the Catalogue, 

*Catalogue of the Coleoptera of the United States, p. 87, 1853. 





FOSSIL JELLY FISHES FROM THE MIDDLE CAMBRIAN 
TERRANE. 


By CHARLES D. WALCOTT, 
Honorary Curator of the Department of Paleontology. 


DURING the past nine years large collections of fossils have been made 
from the Middle Cambrian shales and limestones of the Coosa Valley. 
Alabama. At two horizons silicious concretions occur in the fossilifer- 
ous shale and, associated with them, what have locally been known as 
‘‘star cobbles.” Some of the latter suggest the sea-urchin, and others 
that are spread out on flat nodules resemble starfish. It was not until 
1893 that I felt assured that the so-called “star cobbles” were fossil 
Medusz. There are now more than 8,000 specimens in the collections 
of the United States Geological Survey. From this ample material two 
types have been separated that are allied to the recent Discomeduse. 

Numerous fragments of trilobites, etc., of Middle Cambrian age occur 
in the shale, and they are also attached to and embedded in many of 
the flattened nodules, and more rarely attached to specimens of the 
Medusve. From the large number of specimens that have been found 
over a relatively sinall area, it is evident that they were gregarious and 
very much like the modern Rhizostome (Polyclonia frondosa) in their 
habits. 

Two genera and three species have been recognized, namely: Brook- 
sella, new genus, Bb. alternata, new species, B. confusa, new species, 
Laotira, new genus, and L. cambria, new species. 

These forms, with Dactyloidites asteroides of the Lower Cambrian, may 
be grouped together in the family Brooksellidie. 


Family BROOKSELLID A. 


Discomeduse with a lobate umbrella; without tentacles and central 
oral opening in the adult; with a radial canal in each lobe of the exum- 
brella, and a central stomach; oral arms central or represented by 
interradial arms or lobes attached to the central axis or to the sub- 
umbrella surface; reproduction sexual or by fission. 

The following genera are included in the family: Brooksella, Laotira, 
and Dactyloidites. 

BROOKSELLA, new genus. 


Discomeduse with a lobate umbrella, 6, 7, to 12 or more lobes; with- 
out tentacles and without (?) central oral opening; with a simple radial 
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canal in each lobe of the umbrella and in each interradial lobe, when 
the latter is present. Oral plate quadripartite, with four oral. arms 
starting out from it, but whether these branch or not is unknown. A 
second type of oral arms may be represented by the interradial lobes. 
Type, Brooksella alternata. 


BROOKSELLA ALTERNATA, new species. 
(Plate XXXI, figs. 1-5.) 


The general form of the umbrella as now known varies from sub- 
spherical to a somewhat depressed convex disk. Following Heckel, 
the dorsal surface will be called the erwmbrella; the ventral surface, 
the subumbrella; the central section of the umbrella inclosing the 
stomach and oral organs, the umbrella disk. 

In its original form the lobation of the exumbrella was more or less 
clearly defined and varied. Individuals occur of nearly the same size, 
with from six to twelve lobes; in some the lobation starts from the 
center of the umbrella, while. in others a secondary system of lobes 
appears from beneath the upper lobes and gives great irregularity to 
the surface. The lobation of the umbrella is rarely, if ever, lost; it is 
the dominant character in all specimens. 

The subumbrella varies to nearly as great a degree as the exum- 
brella; strong ridges or ribs radiate from the center to each of the — 
principal lobes of the exumbrella. Sometimes the lobes separate above, 
so that there is little more than the central umbrella disk with a series 
of attached plates, like broad spokes in a wheel. The least compressed 
specimen is illustrated by Plate XX XI, figs.2,2a,and 2b. This, with Figs. 
1, la, 3, and 3a, may be considered the types of the genus and species. 

The gastrovascular system consists, as far as known, of a central 
stomach and a radial canal, which passes from it to each exumbrella 
lobe and interradial lobe. 

No traces of an oral opening have been seen. In a few specimens a 
circular depression is seen at the base of the central axis, which was 
probably the locality of the mouth at an early stage in the evolution 
of the species and the development of the individual. One specimen 
shows the presence of four oral arms, which form an oral plate where 
they unite at the center. It is possible that the free interradial lobes 
or arms, attached to the central axis beneath or between the umbrella 
lobes, may have served the purpose of oral arms by carrying food to the 
ceutralstomach. This certainly appears to have been the case in Brooks- 
ella confusa, where there is no evidence of the presence of regular 
oral arms. 





BROOKSELLA CONFUSA, new species. 
(Plate XXXI, figs. 7, Ta, 7b.) 
In the external form and appearance of the exumbrella this species 


is similar to B. alternata, but differs materially in the arrangement of 
the lobes of the subumbrella. This is shown by the accompanying figure. 
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The interlobes vary greatly in number and position, as shown by Plate 
XXXI, fig.7a. The exumbrella surface is shown by Fig. 7). There does 
not appear to be a true central oral opening; and a careful study of the 
specimens leads to the view that the free inter and basal lobes or arms 
served as the oral arms and conveyed food directly to the intestine or 
stomach in the central axis. 


LAOTIRA, new genus. 


Discomeduse with a lobate umbrella, 4, 5, 6, 7, to 12 or more lobes in 
the simple forms, and with a larger number in the complex forms; 
without tentacles and without (?) central oral openings; with a simple 
radial canal in each lobe of the umbrella and in the interradial lobes, 
attached to the central axis, when they are present; oral arms rep- 
resented by interradial lobes attached to the central axis and to the 
subumbrella lobes; reproduction sexual or by fission. Type, Laotira 
cambria. 

LAOTIRA CAMBRIA, new species. 
(Plate XXXII, figs. 1-8.) 


The range of variation in this species is much greater than that of 
Brooksella alternata. Its general characteristics are shown by the fig- 
ures illustrating it. In the simpler forms it has a radiating structure, 
very nuch like that of B. alternata (Plate XXXII, figs. 1, 2,and 3). A 
departure from this is shown in the subumbrella surface of Fig. 5a, and 
still more in Figs. 4 and 4a. This is carried still farther in Fig.5,. The 
tendency of the species to reproduce by fission is shown by Fig. 6. 

This species possesses radiating canals in the exumbrella lobes in the 
simple forms and irregular canals in the complex forms, as shown by 
Plate XXX, fig. 8. 

No central oral openings have been seen, but there is an unusual 
development of the oral arms in the simple type; and in the complex 
type, the variation of which is almost endless, the oral arms appear to 
be numerous and attached irregularly to the subumbrella surface. This 
is partly shown by Fig. 4a. 

This announcement is preliminary to a full illustration and descrip- 
tion, which will appear as a monograph of the U.S. Geological Sur- 
vey. A description will then be given of the mode of occurrence, 
conditions of preservation, and other facts which may be of interest 
in connection with this remarkable group of fossil Medusze. 


EXPLANATION OF PLATES. 
PLATE XXXI. 
Brooksella alternata. 


Fie. 1. Anexumbrella with nine lobes, and preserving a trace of the corona furrow 
in the ring about the central disk. 
la. View of the under orsubumbrella side of fig. 1. The narrow subumbrella 
lobes are well shown, and also what appears to be the oral arms, & 2. 
A slight circular depression at the center (2) may indicate the position 
of an oral aperture. 


614 
y. 2. Exumbrella view of an unusually rotund specimen. A projecting interra- 
dial lobe or arm is shown at @. 
2a. Subumbrella view of fig.2. The interradial lobe or arm is shown at a, and 
a broken subumbrella lobe at b. The interradial lobe at a did not con- 


nect with an exumbrella lobe. 
2b. Side view of 2 and 2a. What is considered to be an interradial lobe is 
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shown at a. 

3. An exumbrella in which the interumbrella lobes are a prominent feature. 
The appearance is as though one medusa was resting upon and clasping 
the one beneath. The exumbrella lobes (a to f), however, merge into 
the subumbrella lobes, a to f of fig. 3a. 

3a. Subumbrella view of fig. 3. 

4. View of a specimen worn by erosion so as to show the radial canals of the 
exumbrella lobes. 

5. Transverse section, cut so as to show the radial canals of the six umbrella 
lobes and the centrai stomach of the umbrella disk. 

6. Side view of a specimen in which the subumbrella lobes are shown beneath 
the broader exumbrella lobes. 


Brooksella confusa, 


Fics. 7, 7a. Views of the exumbrella and several of the interradial lobes. The rela- 
tions of the two sets of lobes are shown by the side view, fig. 7a. 
7b. Subumbrella surface of fig.7. The irregular arrangement of the lobes and 
the oral arms is well shown. 


Laotira cambria. 


Fic. 8. Transverse section of an irreguiarly lobed specimen, showing the arrange- 
ment of the exumbrella canals. 


PLATE XXXII. 
Laotira cambria. 


Fic. 1. Subumbrella view of a small specimen with four lobes. 
2. Exumbrella view of a small specimen with six lobes. In both figures, 1 and 
2, the original form has been obscured by a deposit of silicious matter 
about the lobes. ; 
. A typical illustration of the regular variety of the species. It has five prin- 
cipal exumbrella lobes and two small interradial lobes. 
3a. Subumbrella view of fig. 3. The five subumbrella lobes are united at the 
center, but not with the same regularity as in Brooksella alternata. 
(See Plate XXXI, fig. 1a.) 

4. Exumbrella view of an irregularly lobed specimen. 

4a, Subumbrella view of fig. 4. Theslight irregularity of arrangement of fig. 
3a has increased, and two centers united by a transverse lobe are shown. 
One of the oral arms is shown at 2. 

5. Dorsal surface of an elongate specimen, in which three centers are connected 

by lobes radiating from one to the other. 

6. A worn specimen in which fission has proceeded so far as to leave but one 

lobe connecting what are otherwise two individual specimens. ! 


~~ 


oO 


' For fission in Meduse, see Dr. Arnold Lang’s memoir on Gastroblasta raffaeli. 
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PRELIMINARY DESCRIPTIONS OF A NEW GENUS AND 
THREE NEW SPECIES OF CRUSTACEANS FROM AN 
ARTESIAN WELL AT SAN MARCOS, TEXAS. 


3y JAMES KE. BENEDICT, 
Assistant Curator, Department of Marine Invertebrates. 


ON JANUARY 18,1896, the United States Fish Commission com- 
pleted an artesian well at San Marcos, Texas. The depth of the well is 
188 feet. The flow of water obtained amounts to more than 1,000 
gallons per minute. The water is pure and of excellent quality, and 
has a temperature of 75° Fahrenheit.! 

Since the completion of the well, there have been taken from the 
water several specimens of a tailed batrachian, numerous shrimps of 
the genus Palamonetes, a lesser number of [sopods of a new genus, and 
a very few Amphipods. All are blind. 


PALAZMONETES ANTRORUM, new species. 


As might be expected, the eye-stalks of the specimens are without 
pigment spots of any kind, nor does clearing the stalk in glycerine 
show lens structures. The rostrum is short and deep, with from ten 
to twelve sharp teeth on the upper margin and none on the lower. 
The point of the rostrum is sharp and very short. The antennal scale 
extends beyond the rostrum one-half of its length. The fiagella of 
the antennz are 350 mm. in length, in specimens 18 and 20 mm. lone. 
The flagella of the antennule are elongated, the longer ones equaling 
the length of the body. The feet are all very long and slender, reaching 
far beyond the antennal scale. 

Type.—No. 19326, U.S.N.M. 


CIROLANIDES, new genus. 


Eyes none. Pedunele of antennulie with three segments and an elon- 
gated flagellum. Peduncle of antenne with five segments. Peduncle 
of uropods not produced at the inner posterior angle. Lacinia of the 


' From a note by Prof. B. W. Evermann accompanying the specimens 
Vroceedings of the United States National Musewn, Vol. X VILI—No. 1087. 


[Advance sheets of this paper were published April 14, 1896.] 
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second article of the maxillipeds armed with a single hook. The first 
pair of legs are strongly prehensile. The six following pairs are pro- 
portionally much more slender and are ambulatory in character. The 
maxillipeds and mouth-parts are distinctively those of the Cirolanidie. 


CIROLANIDES TEXENSIS, new species. 


The body is subovate, about 25 times as long as broad. The head is 
well rounded behind and a little flattened in front. The antennule 
extend around the sides nearly to the posterior margins of the second 
segment of the pereion. The basal article of the peduncle is nearly 
spherical; the two following articles are elongated and nearly equal in 
length. The flagella are composed of about fifteen segments, of which 
the first is very short, the next is about twice as long as broad, and the 
following segments are about equal in length and breadth. The basal 
article of the autennw is very short and broad, the second and third 
articles are a little longer than broad, the fourth and fifth articles are 
much more elongated, the fifth being the longer. The flagellum is com- 
posed of about thirty segments, of which the first is the longest, and 
the second or third the shortest, in proportion to the breadth. A very 
Sharp rostral spine extends beyond the basal article of the peduncles 
of the inferior antenne. The first pair of feet are short and stout and 
Strongly prehensile. The six following pairs are ambulatory and much 
longer and more slender than usual in the family. The segments of the 
pleon are produced at the sides to sharp points conspicuous from above. 
The telson is wide, rounded on the posterior margin, and completely 
covers the articulation of the uropods. Length, about 14mm. Color 
of alcoholic specimens, white. 

Type.—No. 19327, U.S.N.M. 


CRANGONYX FLAGELLATUS, new species. 


This blind species is more closely related to C. mucronatus, Forbes, 
than to any other American species. It is, however, much stouter, and 
‘an be distinguished from it at sight. The head is a little longer than 
the first segment of the pereion. It is proportionally narrower and 
more concave at the insertion of the upper antennze than in (. m ucro- 
natus. The peduncle of the upper antenne has about the same pro- 
portions as in C. mucronatus. The flagella of a large specimen are as 
long as the body, numbering 61 segments on one side and 59 on the 
other; the flagella of some small specimens have but 40 segments. 
The peduncles of the lower antenne are longer than those of the 
upper. The flagellum on one side is composed of 19 segments, on the 
other side of but 12; in small specimens the segments are from 8 to 12 
in number. The first and second pairs of legs are about equal in 
length; the dactyls close down between two rows of bifurcate spines. 
C. mucronatus has about 15 such spines to the row, while this species 
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has 24. In a specimen about 14 min. _long, the first and second pairs 
of legs are 4mm. in length; the third, fourth, and fifth about 5 mm.; 
and the sixth and seventh, 11 mm. The telson is about three times as 


Jong as broad at the base, is much flattened, and tapers slightly to its 
‘subtruneate extremity. The first and second pairs of uropods extend 


far beyond the tip of the third pair; in C. mucronatus the first and 
second pairs extend but little beyond the third pair. Color of alcoholic 
specimens, white. 

Type.—No. 19328, U.S.N.M. 
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DESCRIPTION OF A NEW GENUS AND SPECIES OF BLIND 
TAILED BATRACHIANS FROM THE SUBTERRANEAN 
WATERS OF TEXAS. 


By LEONHARD STEJNEGER, 


Curator of the Department of Reptiles and Batrachians. 


FOUR YEARS AGO it was my good fortune to announce the discovery 
of a blind cave salamander (Typhlotriton spelwus) on our continent, 
which I then characterized as “one of the most important and interest- 
ing herpetological events of recent years.” ' The animal to be described 
now is also a blind salamander-like batrachian, and its discovery is even 
more important and interesting than the former. 

From an artesian well, 188” feet deep, recently bored at San Marcos, 
Texas, by the United States Fish Commission, more than a dozen speci- 
mens of a most remarkable tailed batrachian have been expelled, 
together with numerous crustaceans, no less remarkable, which will be 
described by Mr. Benedict in these “ Proceedings.” 

These animals, by their want of external eyes and their white color, 
at once proclaimed themselves as cave-dwellers, but their extraordinai y 
proportions, absolutely unique in the order to which they belong, sug- 
gest unusual conditions of life, which alone can have produced such 
profound differences. The most startling external feature is the length 
and slenderness of the legs, like which there is nothing among the 
tailed batrachians thus far known. While the normal number of fingers 
and toes is present (4 and 5), it is worthy of note that not only is. there 
a great variation in the relative length of these members, but even the 
length of the legs in the same animal may differ as much as two milli- 
meters. Viewed in connection with the well-developed, finned swim- 
ming-tail, if can be safely assumed that these extraordinarily slender 
and elongated legs are not used for locomotion, and the conviction is 
irresistible that in the inky darkness of the subterranean waters they 
serve the animal as feelers, their development being thus parallel to 

‘Preliminary Description of a New Genus and Species of Blind Cave Salamander 
from North America, Proc. U.S. Nat. Mus., XV, pp. 115-117, pl. 1x. 

2The depth of this well in the Advance Sheet, April 15, 1896, was given as 181 
feet, which has since been found to be ineorrect. 
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the excessive elongation Re the eee of the crustaceans, of which I 
have been informed by Mr. Benedict. 
The external gills at once suggested that these animals might be only 


larve. The fact that one of them contained large eggs, and that another | 


expelled three eggs after being caught, was no positive proof to the 
contrary, but in conjunction with the affinity of the species to other 
forms known to have persistent gills throughout life, it makes it abso- 
lutely certain that we have to do with an adult and final animal. 


A rough skeleton has been made, and studied as well as the short 


time since its preparation would allow. It is the intention of the writer 
later to present, in conjunction with Mr, F, A. Lucas, a detailed descrip- 
tion of the anatomy, and an elaborate comparison with allied forms. So 
far as our studies have proceeded, they indicate that the animal belongs 
to the superfamily Proteoidexe, which embraces the Pr oteus, the elon- 
gated, eel-shaped, but likewise lias cave species, from the sabterracen 
waters of the region at the head of the Adriatic Sea, and the water- dog 
or mud-puppy (Necturus), with functional eyes and less elongate body, 
of our own continent. Suffice it to say at the present time, that Mr. 
Lucas and I have made out the presence of what appears to be the 
intercalary bone: maxillaries are apparently w anting; intermaxillaries 
and mandible are toothed. In addition, it may be asserted that the 
new genus here introduced is more nearly allied to Necturus than to 
Proteus, though between it and the former there is a vast gap. 


valet LOMOLGE,' new genus. 


Tongue moderate, anterior border free; vomero- palatine teeth in a 
strong series; limbs excessively elongated; fingers four, toes five; eyes 
entirely concealed under the skin; gill rami long, sani fimbrive long 
and slender, 

Type.— Typhlomolge rathbuni, Stejneger. 


TYPHLOMOLGE RATHBUNI, new species. 


Diagnosis.—Head large, nearly as long as distance between axilla 
and groin; snout greatly depressed, nearly square anteriorly; limbs 
excessively slender and elongated, hand overlapping knee and foot 
overlapping elbow when adpressed to the side of the body; tail com- 
pressed, finned, pointed; color nearly white. 

Habitat,—Subterranean waters near San Marcos, Texas. 

Type.—No. 22686, U.S.N.M.; San Marcos, Texas; end of February, 

1896. 

Description of type specimen.—Head excessively large and broad, the 
distance from tip of snout to base of upper gill branch but slightly less 
than distance between axilla and groin, its width equal to one-half the 
latter distance; snout very much depressed, broad, oes nearly 





' Typhlos, blind, and mplae. the name of a ‘galanaanenea renus, 
i g 
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square anteriorly; nostrils widely separated at the corners of the trun- 
cated snout, their distance greater than that between the eyes, which 
are deeply hidden under the skin and only visible as two small dark 
spots; mouth comparatively small, with strongly developed labial lobes; 
body short and slender, the distance between axilla and groin being 
but slightly greater than length of head and only one-half the length 
of the tail, its width being much less than that of the head and even 
less than that of the snout; limbs excessively slender and long, of 
nearly even length, about one-fifth of the total length; fingers overlap- 
ping knee and toes overlapping elbow when adpressed to the sides of 
the body; fingers four, toes five; short, slender, free, with rounded 
tips, their relative length variable; tail comparatively long, nearly one- 
half the total length, much compressed, finned below and particularly 
strongly above, the end pointed. 

Skin smooth; a very strongly marked gular fold; a well marked ver- 
tebral groove; eleven costal grooves. ‘Teeth on intermaxillaries and 
mandible small; the vomero-palatine teeth large, decreasing in size at 
both ends. Gill branches long and slender, the middle one longer; 
fimbrive long and slender, not bushy. 

Color nearly white, semitransparent, the upper surfaces densely 
sprinkled with minute pale gray dots. 

Dimensions.—Total length, 102 mm.; from snout to anus, 53; from 
snout to gular fold, 16; from snout to beginning of upper gill branch, 
22; width of head, 15; width of snout, 9; distance between nostrils, 7; 
distance between eyes, 6; distance between axilla and groin, 25; fore 
limb, 20; hind limb, 20; longest finger, 2.3; longest toe, 2.5; width of 
limbs, 1.7; tail, 11. 

I take great pleasure in dedicating this most interesting novelty to 
Mr. Richard Rathbun, in recognition of his eminent services to science, 
both as a naturalist and as the head of the scientific staff of the United 
States Commission of Fish and Fisheries. 
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DESCRIPTION OF A NEW STICKLEBACK, GASTEROSTEUS 
GLADIUNCULUS, FROM THE COAST OF MAINE. 


By W. C. KENDALL, A. M., 
Assistant, United States Fish Commission 


WHILE eruising on the Maine coast, on the United States Fish Com- 
mission schooner Grampus, during the mackerel investigation of the 
summer of 1895, the writer caught in surface and scoop nets a number 
of sticklebacks which differed widely from Gasterosteus bispinosus, many 
of which were caught in the same localities and under the same con- 
ditions. While G. bispinosus was abundant all along the coast, the 
form now described was apparently confined to am area within a few 
miles of Seguin Island. They were found under floating rock-weed 
(Fucus nodosus and F. vesiculosus), large quantities of which were 
encountered on the coast this summer. Often associated with the two 
kinds of sticklebacks mentioned were young hake (Phycis chuss or P. 
tenuis), young lumpfish ( Cyclopterus lumpus), and pipefish (Siphostoma 
Juscum). 

The stickleback here described seems to differ considerably from the 
description of any other stickleback known from the western Atlantic 
Coast. It is related, however, to G. bispinosus, approaching more or 
less closely the variety atkinsti of Schoodic Lakes. Although Dr. 
3oulenger of the British Museum finds wide variations in the dermal 
armature of G. aculeatus, as also does Mr. Cloudsiey Rutter, in the stick- 
lebacks of the Pacific Coast, there seem to be sufficient other differ- 
ences to establish this form as a distinct species. The main points in 
which it differs from-G. bispinosus are the deeper body, fewer fin rays, 
fewer dermal plates, unkeeled caudal peduncle, ventral spines serrated 
above and below, and a strong cusp at the base of each ventral spine, 
both above and below. In identifying and describing this stickleback 
I am greatly indebted to Prof. B. W. Evermann for kindly allowing ne 
free use of proof sheets of Jordan and Evermann’s Fishes of North and 
Middle America. 

The following is a description of the heretofore undescribed form, 
together with measurements and observations on the cotypes: 


GASTEROSTEUS GLADIUNCULUS,' new species. 


Description.—Head, 33; depth, 34; D. LI—I, 10; A. I.,8. Head rather 


long; eye about three times in head; opercle not striate; body deep, 


1 @ladiuneulus, little sword; sticklebacks being called by the boys about Port- 
land, Me., ‘‘ Little swordfish.” 
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compressed, with five lateral dermal plates anteriorly counting from 
pectoral fin, none posteriorly; caudal peduncle short, naked, not keeled; 
innominate bone lanceolate, its width about three times in length; ven- 
tral spines rather long, about one and three-fifths times in head, ser- 
rated above and below, a strong cusp at base on both upper and lower 
edge. 

Color in life grass green, mottled and finely punctated with black 
on top of head and back; sides of head and body golden, with dark 
blotches; breast silvery, ventrals scarlet. In aleohol the back becomes 
smoky black, the mottling and black dots more distinet, the golden 
hue of the sides fades, becoming more or less silvery, the dark blotches 
more pronounced. % 

Type.—No.47589, U.S.N.M.; a specimen 1,3; inches long, caught about 
4 miles off Seguin Island, Maine, September 9, (895; cotypes Nos. 
47590 and 47591, U.S.N.M. 






Measurements of Gasterosteus gladiunculus. 











| Loéality. | | | | 
ss £ ___|Length| Head | Depth = : (eireeneal 

Date. a way I Ren ela) TD een orsal fin. Anal fin. 
| a Ee inches. length. length. | plates. 

| | | 

| 

1895. gt a aOR 
| Aug. 5 43 29 30) 69 57 30 1 3h | 34 IT-I, 9 I, 8 | 5 
| Aug. 5 3 29 30 69 57 30 13 34 34 II-J,9 I, 8 | 5 
| Aug. 7 43 30 00 69 45 00 1,3; 33 34 II-I,9 Tesi 6 
Sept. 6! 43 28 45] 69 42 45 14 33 4 Tes 18 8 
| Sept. 6 43 28 45 69 42 45 135 33 | 33 ILI, 10 I,8 5 
| Sept. 6| 43 28 45 | 69 42 45 13 34 | 34 II-I, 10 | Tei 5 
| Sept. 6| 43 28 45| 69 42 45 12 34 | 4 ats On iter 124 
Sept. 6| 43 29 30| 69 41 15 12 3% | 34 II-I, 10 | ra 6 
Sept. 7 43 oll eeion Go et O0n) 13 32 | 4 II-1,9 | ves 4 





For purposes of comparison, measurements of G@. bispinosus taken in 
the same locality at the same time are here given: 


Measurements of Gasterosteus bispinosus, 


Locahty. 











Length Head | Depth tier 

Date. 7a pane = 5 in im. |). in Dorsal fin. Anal fin. | ermal 
Nene Ny ue inches. | length. | length. Eee 

| 1895, Oeil: Spe oad Ey | | 
[Asa 6510 83 21 15 270) A ab fers 3k | 42 5 ee) eee Br 31 
(epAtoos 6 1 74559211915.) 97015 14 38 43 II-I, 13 1,9 31 
eaves 6)° 343 P1615) 70" 2 245 12 32 4t T= Iate 1,8 31 
| Sept. 6| 43 28 45| 69 42 45| 2 i 4 TEVA 9 32 
Sept. 6| 48 28 45| 69 42 45 1Z 33 4h Tse 1,8 31 
Sept a 43 28 45 69 42 45 2 32 43 Tels I, 10 33 
Sept. 6| 43 28 45| 69 42 45 12 4h 4i Meare 1,8 31 
Sept. 6| 43 28 45| 69 42 45 14 43 43 Tea) tes 28 


'This specimen differs somewhat from the typical form and approaches G. bispinosus in having 
lateral dermal plates the whole length of the body (the last 12, however, being very small), and hav- 
ing a very slight keel on the caudal peduncle. In other respects it is hike the typical form. 


DESCRIPTION OF A NEW SPECIES OF ANT THRUSH FROM 
NICARAGUA. 


By CHARLES W. RICHMOND, 
Assistant Curator of the Department of Birds. 


SEVERAL SPECIMENS of an Ant Thrush of the genus Phlegopsis 
formed part of a collection made by the writer in eastern Nicaragua 
during the year 1892. These, when compared with Panama examples of 
~ P. macleannani, were found to be quite aberrant in coloration, but the 
series at that time available in the U.S. National Museum collection was 
not thought sufficient to warrant their separation as a distinct species. 
The Museum has since received many additions to its series of neotrop- 
ical birds, among them three or four examples of the Panama form of 
Phlegopsis, which prove conclusively the distinetness of the Nicaraguan 
bird, a description of which is presented herewith. 


PHLEGOPSIS SATURATA, new species. 
NICARAGUAN OCELLATED ANT THRUSH. 


Type.—No. 128351, U.S.N.M.; male adult, Escondido River, 50 miles 
from Bluefields, Nicaragua, August 31, 1892; Charles W. Richmond, 
collector. 

Crown and occiput brown (between clove brown and bister), some- 
what lighter on forehead; nape and breast rich dark hazel, passing 
gradually on underparts into deep orange rufous on center of abdomen, 
and into mummy brown on sides of body, flanks, and thighs; lower 
breast, abdomen (except center), and sides of body with subterminal 
black disks, the feathers mostly with narrow black edgings; under tail- 
coverts mummy brown, tipped with deep orange rufous, with subtermi- 
nal black markings. Throat, malar stripe, and sides of neck black, 
the latter narrowly bordered posteriorly with deep hazel, and connect- 
ing the same color of the nape with that of the breast. Back, scapu- 
lars, and wing-coverts (except primary coverts), cinnamon, with more 
or less circular subterminal black spots, those on the back larger than 
those of the lower parts; rump, upper tail-coverts and lower back 
mummy brown, with traces of black spots and lighter edgings to the 


Proceedings of the United States National Museum, VOL. X VIII—No. 1090. 


625 
Proc. N. M. 95 40 





626 NEW SPECIES OF ANT THRUSH—RICHMOND. VOL, XVIII. 





feathers on the two latter. Wing feathers blackish brown, pale mummy 
brown on outer webs, the secondaries edged on the outer webs with 
buff. Tail black, the outer pair of feathers narrowly tipped with white. 
Auricular region, lores, and supraorbital line unfeathered, except a 
small patch of black feathers over eye, and another lesser one on the 
lower eyelid. Wing, 3.65 inches; tail, 3.45; culmen, 0.83; tarsus, 1.30. 
‘Bill, black; tarsi, feet, and claws, pinkish vinaceous; irides, reddish 
brown; naked skin on head, azure blue; around ears and along lower 
jaw, campanula blue.” 

This species is similar to P. macleannani of Panama and Veragua, 
but is considerably brighter and richer in color on the underparts, 
back, rump, and wings. The edges of the black-spotted feathers of 
abdomen, under tail-coverts, back, ete., are similar in color to the sur- 
rounding parts, instead of pale, buffy white, as in P. macleannani. 
There seems to be no difference in size between the two forms, 

The series examined consists of eleven specimens, five of P. saturata, 
and six of P. macleannanit. The former are from Nicaragua and Costa 
Rica, the latter from Veragua and Panama. 


= 


PARTIAL LIST OF BIRDS COLLECTED AT ALTA MIRA, 
MEXICO, BY MR. FRANK B. ARMSTRONG. 


By CHARLES W. RIcHMOND, 
Assistant Curator of the Department of Birds. 


THE BRIEF list here given represents some of the species collected 
by Mr. Frank B. Armstrong at Alta Mira, a small town not far from 
Tampico, on the east coast of Mexico. The list is, of course, only 
fragmentary as regards the total number of species found in this vicin- 
ity and contains only those sent to the U.S. National Museum by Mr. 
Armstrong at intervals during the winter of 1894-95 for identifica- 
tion. Specimens of most of the species were retained for the National 
Museum collection. 

Quite a number of birds previously known only from southern Mex- 
ico southward have been recently recorded! from Tampico and points 
north of that place, and in some cases even to the Rio Grande. Mr. 
Armstrong has forwarded several of these, also some additional species 
not heretofore mentioned from this part of Mexico, and a few interesting 
winter records of North American species are included. 

The number of specimens mentioned under a species indicates the 
number sent for identification, and does not give a very correct impres- 
sion of the abundance or scarcity of a species, as Mr. Armstrong for- 
warded only a portion of the specimens collected by him. 


1. CRYPTURUS MEXICANUS, Salvadori. 
MEXICAN TINAMOU. 
Three specimens (October and November). 
2, COCHLEARIUS ZELEDONI (Ridgway). 
CENTRAL AMERICAN BOAT-BILL. 
A specimen in fresh plumage (November 15, 1894). 
3. ARAMIDES ALBIVENTRIS, Lawrence. 


; WHITE-THROATED WOOD-HEN. 
One specimen. 


1Salvin and Godman, Ibis, 1889, pp. 232-243; also in Cat. Birds, Brit. Museum. 
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4. JACANA SPINOSA (Linneus). 
MEXICAN JACANA. 
Several specimens (October). 
5. SCARDAFELLA INCA (Lesson). 


INCA DOVE. 
Two specimens (October). 


6. GERANOSPIZA NIGRA (Du Bus). 
BLACK FROG HAWK. 
Two or three specimens. 
7. MICRASTUR MELANOLEUCUS (Vieillot). 


BLACK AND BUFF MICRASTUR. 
One specimen. 


8. URUBITINGA ANTHRACINA (Lichtenstein). 
MEXICAN BLACK HAWK. 
One specimen. 
9, RUPORNIS MAGNIROSTRIS GRISEOCAUDA, Ridgway. 


GRAY-TAILED HAWK. 
One specimen. 
10. FALCO ALBIGULARIS, Daudin. 


WHITE-THROATED FALCON. 
One specimen. 


11. FALCO FUSCO-CASRULESCENS, Vieillot. 


APLOMADO FALCON. 
One specimen. 


12. GLAUCIDIUM PHALAENOIDES, Daudin. 
FERRUGINOUS PYGMY OWL. 
Several specimens. 
13. AMAZONA VIRIDIGENALIS (Cassin). 


CRIMSON-CROWNED PARROT. 
One specimen. 


14. AMAZONA AUTUMNALIS (Linnzus). 
f AUTUMNAL PARROT. 
Severa. specimens. 


15. CONURUS ASTEC, Souance. 


E AZTEC PARAKEET. 
Several specimens. 


16. PIAYA CAYANA THERMOPHILA (Sclater). 
CENTRAL AMERICAN SQUIRREL CUCKOO. 


One specimen (February 15). 
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17. COCCYZUS MINOR (Gmelin). 
MANGROVE CUCKOO. 
One specimen. 
18. TROGON AMBIGUUS, Gould. 
COPPERY-TAILED TROGON. 
Several specimens. 
19. TROGON MELANOCEPHALUS, Gould. 


BLACK-HEADED TROGON, 
Several specimens. 


20. CERYLE TORQUATA (Linnzus). 


RINGED KINGFISHER. 
One specimen. 


21. CAMPEPHILUS GUATEMALENSIS (Hartlaub). 


: GUATEMALAN IVORY-BILL. 
One specimen. 


22. CEOPHL@US SCAPULARIS (Vigors). 


DELATTRE’S WOODPECKER. 
One specimen. 


23. CHLORONERPES A2RUGINOSUS, Lichtenstein. 
MEXICAN GREEN WOODPECKER. 
Several specimens. 
24, CHLOROSTILBON CANIVETI (Lesson). 


CANIVET’S EMERALD. 
Two specimens. 


25. PLATYPSARIS AGLAI (Lafresnaye). 


ROSE-THROATED BECARD. 
Several specimens. 


26. TITYRA PERSONATA (Jardine and Selby). 


MASKED TITYRA. 
One specimen. 


27. TYRANNUS MELANCHOLICUS COUCHI (Baird). 


COUCH’S KINGBIRD. 
One specimen. 


28. PITANGUS DERBIANUS (Kaup). 
DERBY FLYCATCHER; KISKADEE. 
Several specimens. 
29, MYIOZETETES TEXENSIS (Giraud. ) 
GIRAUD’S FLYCATCHER; LITTLE KISKADEE. 


Several specimens. 
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30. MEGARHYNCHUS PITANGUA (Linnezus). 


; BROAD-BILLED KISKADEE., 
One specimen. 


dl. MYIARCHUS LAWRENCEII (Giraud). 


i LAWRENCE’S FLYCATCHER. 
One specimen. 
32. ORNITHION IMBERBE (Sclater). 
BEARDLESS FLYCATCHER. 


Two specimens (January 18, 1895). 


33. THAMNOPHILUS DOLIATUS MEXICANUS, Allen. 


MEXICAN ANT THRUSH. 
One specimen. 


34. DENDRORNIS FLAVIGASTER (Swainson). 
IVORY-BILLED WOODHEWER. 


Twenty some specimens. 


35. PSILORHINUS MORIO (Wagler). 
BROWN JAY. 
One specimen, 
36. CORVUS MEXICANUS, Gmelin. 


MEXICAN CROW. 
Two specimens. 


37. GYMNOSTINOPS MONTEZUM£ (Lesson). 


MONTEZUMA YELLOW-TAIL. 
One specimen. 
38. AMBLYCERCUS HOLOSERICEUS (Lichtenstein). 
PLANTATION CASSIQUE. 
Several specimens. 
39. ICTERUS GULARIS (Wagler). 


LESSON’S ORIOLE. 

Several specimens. 

40, SPINUS PSALTRIA MEXICANUS (Swainson). 
MEXICAN GOLDFINCH. 
Two specimens. 
41. PASSERINA PARELLINA (Bonaparte). 

BLUE BUNTING. 

Several specimens. 


42, EUETHEIA OLIVACEA PUSILLA (Swainson). 


MEXICAN GRASSQUIT. 
Several specimens. 
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43. PITYLUS CELAINO (Lichtenstein). 


MEXICAN PITYLUS. 





Twelve or more specimens. 
4. SALTATOR ATRICEPS, Lesson. 

BLACK-HEADED SALTATOR. 

Four specimens. 

45. SALTATOR GRANDIS (Lichtenstein). 

GRAY-BACKED SALTATOR. 

One immature male (February 22). 

46. PHCGENICOTHRAUPIS FUSCICAUDA SALVINI (Berlepsch)- 


SALVIN’S ANT TANAGER, 
Two specimens. 


47. PIRANGA LUDOVICIANA (Wilson). 
LOUISIANA TANAGER. 


Numerous specimens (January and February). Some of them 
molting. 
48. TANAGRA ABBAS, Lichtenstein. 


NORTHERN PALM TANAGER. 
Two specimens (February 23), not different from Guatemalan birds. 
49, EVUPHONIA HIRUNDINACEA, Bonaparte. 
SWALLOW-BILLED EUPHONIA. 
Several specimens. 
50. EUPHONIA AFFINIS, Lesson. 


ALLIED EUPHONIA. 
Numerous specimens. 


51. VIREO SOLITARIUS (Wilson) 
BLUE-HEADED VIREO. 

One specimen (October). 

52. HELMITHEROS VERMIVORUS (Gmelin). 

WORM-EATING WARBLER. 

One specimen (January 26), 

53. COMPSOTHLYPIS AMERICANA (Linnezus). 

PARULA WARBLER. 

One specimen (February 16). 

54. GEOTHLYPIS FLAVOVELATUS, Ridgway. 

ALTA MIRA YELLOW-THROAT. 


Geothlypis flavorelatus, RipbGWAY, Proc. U. S. Nat. Mus., XVIII, p. 119. 
One adult male (December 5, 159+). 
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HOODED WARBLER. 


VOL. XVIII. 
55. SYLVANIA MITRATA (Gmelin). | 
One specimen (November 20). 


Wi ntootahtht toned oo 8 ee 


56. SYLVANIA PUSILLA (Wilson). 
WILSON’S WARBLER. 
Several specimens. ' 
57. BASILEUTERUS CULICIVORUS (Lichtenstein). 
BRASHER’S WARBLER. | 
Several specimens. 
o8. THRYOTHORUS MACULIPECTUS, Lafresnaye. | 
SPOTTED-BREASTED WREN, 
Two or three specimens. 


59. HEMIURA LEUCOGASTRA (Gould). 
SHORT-TAILED WREN. 


Uropsila leucogaster, SCLATER and SALVIN, Nomencl. Av. Neotr., 1873, p. 155. 
Hemiura (leucogastra), Ripeway, Proc. U. S. Nat. Mus., X, 18 


} eigen oul. 
One specimen (February 10), 


60. MERULA GRAYI (Bonaparte). 


GRAY’S ROBIN. 
One specimen. 





ON SOME REARED PARASITIC HYMENOPTEROUS INSECTS 
FROM CEYLON. 


By iO HowArD;, PH. 1D: 
Honorary Curator of Insects, 
and 
Wms. H. ASHMEAD, 
Custodian of the Hymenoptera. 


Mr. E. ERNEST GREEN, of Punduloya, Ceylon, has long been study- 
ing the Coccidx of that interesting region, and has in preparation a 
large work in parts entitled The Coccidie of Ceylon.! In the course of 
his studies of the Coccide, he has reared certain hymenopterous para- 
sites from them. ‘These he has sent to the U. S. National Museum for 
names, sending with them a few parasites of lepidopterous larvie which 
he has incidentally reared. 

The parasitic Hymenoptera of Ceylon are not well known. A few 
species have been described by Walker and a number of others by 
Motschulsky. It is not surprising, therefore, that the majority of 
the species sent by Mr. Green proved to be new, and the material is 
of additional interest for the reason that in every case the parasite is 
associated with its host insect. The most striking feature of the send- 
ing is the number of parasites reared from one of the lac inseets—Tach- 
ardia albizzie. It will be interesting to state that Mr. Green has found 
several other insects associated with this economically important Coecid, 
among them a Phlewothrips which feeds on the excretion of the bark- 
louse, and a Tineid larva which preys upon the Coccid itself. 

Of the insects here reported upon, Dr. Howard has studied the Chal- 
cididee and Mymaridz and Mr. Ashmead the Ichneumonide and 
Braconidee. 

Family CHALCIDID 4%. 
Subfamily APHHLININ A. 
Genus COCCOPHAGUS, Westwood. 
Coccophagus, WESTWOOD, Phil. Mag., III, 1833. 


COCCOPHAGUS ORIENTALIS, new species (Howard). 


Female.—Length, 1.2 mm.; expanse, 2.5 mm. Antenne with scape 
somewhat flattened from side, appearing from this view large and 
heavy; bulla distinet, strongly notched from below, scape equal in 


1 Shortly to be published by Dulau & Co., of London. 
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length to pedicel and first two funicle joints, pedicel a little longer 
than wide, triangular, first funicle joint longer than pedicel and longer 
than second funicle joint, second and third joints each successively 
shorter, but all of the same width, as also the two basal joints of club; 
the longitudinal elevations of funicle joints and club very strong and 
numerous, funicle joints with stout bristles in addition. Head and 
thorax with short and rather close black hairs, very faintly shagreened, 
but shining; hind thighs somewhat thickened, spur of middle tibizx 
unusually long but slender. General color black with strong purplish 
reflections; all tarsi nearly white, tips of front and middle tibiz also 
whitish, middle tibial spur white; fore wings infusecated to stigma, 
nearly hyaline at extreme base, tip perfectly hyaline. 

Type.—No, 3248, U.S.N.M. Thirteen specimens, reared by E. Ernest 
Green, Punduloya, Ceylon, from Ceroplastes actiniformis, Lecaniwn 
viride, Lecanium coffee, and Dactylopius adonidum. Seems to be an 
abundant and general scale insect parasite in Ceylon. 

Differs radically from all other species of Coccophagus known to me 
with the exception of C. purpureus, Ashmead, described from a specimen 
captured in Florida. The description of the latter species is short, but 
the wings are said to be entirely fuscous. In color, in the presence of 
more or less infuscation of the wings, and in the absence of a scutellar 
spot, the two forms agree, 


COCCOPHAGUS FLAVESCENS, new species (Howard). 


Female.—Length, 1.2 mm.; expanse, 2.6 mm. Eyes hairy, well sepa- 
rated, ocelli forming a right-angled triangle; antenne long, scape reach- 
ing nearly to tip of head; first funicle joint twice as long as pedicel and 
three times as long as wide; second funicle joint two-thirds as long as 
first, and three-fourths as long as second; all subequalin width. Club 
not swollen, as long as two preceding funicle joints together. Thorax 
well rounded and furnished with sparse, rather long, brown pile; the 
two apical bristles of the mesoscutellum long, white, each arising from 
a minute black spot. General surface almost smooth; no shagreening 
can be discovered. General color dark honey yellow; antenne brown- 
ish, a little lighter at joints; dorsal surface of abdomen dusky; the 
fore wings slightly infuscated. 

Male.—What is apparently the male of this species differs radically 
in color from the female, but in no other important particulars. It is 
uniformly black witli the exception of the tarsi and the tips of middle 
tibiw, which are dirty white. 

Types.—No. 3249, U.S.N.M.; four female and three male specimens 
reared from Lecanium coffee, by EK. Ernest Green, Punduloya, Ceylon. 


Genus PHYSCUS, Howard. 


Physcus, HOWARD, Revis. Aphelinine N. A., Techn. Ser. No. 1,U. 8. Dept. Acric., 
Div. Entom., 1895, p. 43. 


| 
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PHYSCUS VARICORNIS, Howard. 


Coccophagus varicornis, HOWARD, Ann. Rep. U. S. Dept. Agric., 1880, p. 360. 
Physcus varicornis, HOWARD, Revis. Aphelinine N. A., Techn. Ser. No. 1, U. S. 
Dept. Agrie., Div. Entom., 1895, p. 43. 

This species, hitherto found only at Washington, District of Columbia; 
Alameda, California, and Champaign, Illinois, at which points it has 
been reared respectively from Aspidiotus ancylus, Chionaspis quercus, 
and Chionaspis americana, has been reared by Mr. Green in Ceylon from 
Chionaspis eleagni. 

Genus ASPIDIOTIPHAGUS, Howard. 


Aspidiotiphagus, HOWARD, Insect Life, VI, 1894, p. 230. 


ASPIDIOTIPHAGUS CITRINUS, (Craw). 


Coccophagus citrinus, CRAW, Destructive Insects, Sacramento, California, 1891. 
Aspidiotiphagus citrinus, Howarp, Insect Life, VI, 1891, p. 231. 


This common and widespread parasite of armored scales in the 
United States and southern Europe was reared by Mr. Green from 
Diaspis lanatus. 

Genus APHELINUS, Dalman. 


Aphelinus, DALMAN, Svensk. Akad. Handl., p. 181, 1820. 


APHELINUS MYTILASPIDIS, LeBaron. 
Aphelinus mytilaspidis, LEBARON, Amer. Ent., II, 1870, p. 360. 
This species, commonly reared in the United States from Mytilaspis 


pomorum, Chionaspis pinifolti, and Diaspis carueli, has been reared by 
Mr. Green from Chionaspis permutans and Chionaspis graminis. 


Genus ENCARSIA, Feerster. 
Encarsia, F@Rrster, Kleine Monographien, 1878, pp. 65-66. 

The two species which follow differ in some degree from the species 
described under this genus in the writer’s * Revision ‘of the A phelininee 
of North America,” but the assemblage of characters brings them so 
close to Encarsia that it is not considered advisable to erect a new 
genus for them. 


ENCARSIA PLANCHONIZ, new species (Howard). 





Female.—Length, 0.56 mm.; expanse, 1.16 mm. Funicle joint 1 as 
long as pedicel; joint 2 considerably longer than 1, and with 3, 4, and 
5, subequal in length and breadth: the two terminal joints not so 
closely united as with other species of this genus, the first one equal- 
ing the fourth funicle joint in length and breadth, and the last one 
pointed at apex and somewhat shorter. All funicle joints with close 
longitudinal carinwe, as with Coccophagus. Cephalic border of meso- 
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scutellum convex, stigmal vein of fore wings short and nearly par- 
allel with costa, marginal vein with five bristles on costal border, these 
Lristles shorter than costal bristles which begin at end of marginal. 
Hind wings with a single row of discal cilia on apical fourth, this row 
near costal margin of wing. 

General color golden yellow, eyes dark, ocelli reddish, abdomen more 
or less suffused with brown, joints between segments accentuated 
mesoscutum brownish; legs and antenne lighter in color than body. 

Type.—N 0. 3250, U.S.N.M.; two female specimens reared by E. Ernest 
Green, Punduloya, Ceylon, from Planchonia delicata. 


? 


ENCARSIA AONIDIA, new species (Howard). 


Female.—Lenegth, 0.51 mm.; expanse, 114mm. Funicle joint 1 much 
longer than pedicel, the following joints subequal in length, the termi- 
nal joint as with preceding species. Funicle with Sparser longitudinal 
carine, but two observable from dorsal aspect. Funicle and elub 
clothed with sparse, short, nearly erect bristles—an unique character 
among the Aphelinine. Cephalic border of mesoscutellum not convex, 
Straight in one specimen and with two slight reenteving angles in the 
other. Stigmal vein of fore wings as with preceding species; marginal 
vein with nine bristles on costal border, these bristles longer than costal 
cilia beginning at end of marginal. Hind Wings on outer fourth with 
two rows of discal cilia, one row near costal margin and the other near 
hind margin. 

Color as with preceding species, except that the abdomen is darker. 

Lype.—No. 3251, U.S.N.M.; two female specimens reared by E. Ernest 
Green, Punduloya, Ceylon, from Aonidia corn iger. 


Subfamily HNCYRTIN As. 
Genus ENCYRTUS, Latreille. 
Encyrtus, LATREILLE, Gen. Crust. et In SeelOV a eoleel SO: 
ENCYRTUS FLAVUS, Howard. 
Encyrtus flavus, Howarp, Ann. Rep. Dept. Agric., 1880, p. 367. 


This species was first found at Los Angeles, California, where it is 
parasitic upon Lecanium hesperidum. Some years later it was reared at 
Columbus, Ohio, on the same scale on greenhouse plants. Mr. Green 
has reared it from Lecaniwm piperis. 


ENCYRTUS LICHTENSIA, new species (Howard). 


Female.—Lenegth, 3.3 mm.: expanse, 5.4mm. Rather closely related 
to the European LE. cyanifrons, Dalman. Antennal scape rather 
strongly widened below; pedicel somewhat longer than first funicle 
joint; first funicle joint one-half longer than wide, succeeding funicle 
joints increasing slightly in width but subequal in length; club flat- 
tened, as long as two preceding funicle joints together, broader from 
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side, somewhat truncate, attenuate from above. Head rather triangu- 
lar from side, eyes proximate, naked, ocelli forming an acute-angled 
triangle. Mesoscutum with sparse, rather fine punctures, very deli- 
cately shagreened, shining; mesoscutellum more coarsely shagreened, 
without punctures and with a few long hairs at tip, not forming a tuft. 
Marginal vein short, stigmal and postmarginal long. General color 
metallic blue-green, mesoscutum somewhat coppery. Pronotum, head, 
tegule, and legs dark honey yellow; mesopleura brown; antennal scayre 
and club black, seape brownish near tip; pedicel and funicle joints 1 to 
4 infuseated, 5 and 6 white; fore wings almost uniformly infuscate+1, 
lighter at base and tip. 

Type.—No. 3252, U.S.N.M. Five female specimens reared from Lich- 
tensia koebelei by E. Ernest Green, Punduloya, Ceylon. 


ENCYRTUS CHIONASPIDIS, new species (Howard). 


Female.—Length, 1.2 mm.; expanse, 2mm. Antenne inserted near 
mouth, scape slender, pedicel as long as three succeeding funicle joints 
together; funicle joints 1 to 4 subequal in length but inereasing in 
width; joint 5 twice as long as 4, joint 6 longer than 5 but about 
as wide. Club swollen at base, pointed at tip, nearly as long as 
entire funicle. Head with protruding front, eyes well separated, ocelii 
forming an obtuse-angled triangle; thorax flat, the wide axille meet- 
ing at tips; ovipositor slightly protruding. General surface glistening, 
punctation almost imperceptible. Abdomen as long as thorax, subo- 
vate, acute at tip; marginal, postmarginal, and stigmal veins subequal 
inlength. General color black,with metallic reflections; antenne brown, 
all legs except coxe pallid; wings hyaline. 

Type.—No. 3253, U.S.N.M. Four female specimens reared from Chiv- 
naspis graminis by BE. Ernest Green, Punduloya, Ceylon. 


ENCYRTUS PLANCHONIZA, new species (Howard.) 


Female.—Length, 1.2 mm.; expanse, 2.8 mm. Body short, stout ; 
thorax nearly plane above; head elongate, subtriangular, when seer 
from above; eyes nearly as much dorsal as lateral; ocelli forming an 
acute-angled triangle. Scape inserted near middle of face, slender ; 
pedicel minute; funicle joints as wide as long, club ovate, a little longer 
than two preceding antennal joints together. Scapulie meeting at 
tips; mesonotum smooth, slightly glistening, submarginal vein short. 
General color honey-yellow; anterior edge of mesoscutum dark and 
slightly metallic; sides of mesoscutum and tip of abdomen concolorous 
with this. 

Type.—No. 3254, U.S.N.M. One female specimen reared from Plan- 
chonia delicata by E. Ernest Green, Punduloya, Ceylon. 


ENCYRTUS TACHARDIZ, new species (Howard). 


Male.—Length, 1.5 mm.; expanse, 3.6mm. Body stout, thorax well 
rounded, axille meeting at tip; antenne inserted at middle of face, 
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seape not widened; funicle joints subeylindrical, well separated, each 
with regular, close-set hairs not separated into whorls and not espe- 
cially long; eyes distant, marginal vein very short, postmarginal and 
stigmal subequal; mesonotum very finely shagreened, shining. Gen. 
eral color metallic blue-green, scutellum with coppery reflections, outer 
edge of mesoscutum brownish, all legs, tegulw, and mesopleura concol- 
orous, tibie a little darker, antenne dark brown, scape and pedicel 
blackish above, wings hyaline, veins dark brown. 

Type.—No. 3255, U.S.N.M. Two male specimens reared from Tach- 
ardia albizzie by E. Ernest Green, Punduloya, Ceylon. 

It is undesirable to describe species of Eneyrtine from the male sex 
alone, but on account of the economic importance of the host insect 
the writer has considered it advisable to give this insect a name. 


ENCYRTUS SOLIDUS, new species (Howard). 


Male.—Length, 1.5 mm.; expanse, 3.4mm. Form robust, compact; 
abdomen short, triangular, somewhat compressed from sides; axillee 
separated at tips; antenne inserted slightly below middle of face, 
scape short, not widened, funicle joints thick and closely united, pubes- 
cence extremely short and very dense; joints 2 to 5 subequal in 
length, joint 5 rather shorter, joint 1 considerably longer; club short, 
less than four and five in length. Head faintly granulate, meso- 
notum faintly shagreened. General color black, faintly glistening; 
antennal scape brownish, pedicel nearly black: flagellum light brown; 
all coxee and femora nearly black, the femora lighter at tips; front and 
hind tibiw brown, yellowish at tips; middle tibie light yellowish-brown; 
tegule brownish; wings hyaline, wing veins dark brown; marginal 
vein thickened, nearly black. 

Type.—No. 3256, U.S.N.M. One male Specimen reared from LHrio- 
coccus rhodomyrti by E. Ernest Green, Punduloya, Ceylon. 


ANAGYRUS, new genus (Howard). 


Female.—Mandibles bidentate; antenne inserted below middle of 
face, scape greatly widened below; flagellum slender, cylindrical; ped- 
icel cylindrical, shorter than first funicle joint; funicle joints 1 to 6 
subequal in length and width, each one-half longer than pedicel; club 
somewhat flattened laterally, oval, not quite as long as two preceding 
funicle joints; eyes distant, faintly hairy, ocelli forming a right-angled 
triangle; head and mesonotum opaque; scapulwe slightly separated at 
tips; wings with extremely short marginal cilia; marginal vein very 
Short; stigmal moderately long, slightly curved; postmarginal very 
Short; ovipositor slightly protruded. 

Male.— Antennal scape mode ‘ately swollen; pedicel triangular, 
nearly as wide as long; funicle joints with moderately long, rather thick, 
pubescence, not growing in whorls; joints subeylindrical, attached to 
each other at lower border; joint 1 longest, four times as long as 
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pedicel; remaining joints gradually decreasing in length; axille mect- 
ing at tips; genitalia half as long as abdomen. 

Resembles in many respects Huscapus, Dalhlbom (= Dinocarsis, Fars 
ter); but differs in position of ocelli, in the unlengthened stigmal vein, 
in the somewhat smaller but not expanded male scape, and in other 
lesser details. 

ANAGYRUS GREENI, new species (Howard). 


Female.—Length, 2 mm.; expanse, 4.1 mm. Head and mesonotum 
strongly shagreened and furnished with very short, close pile; meso- 
pleura with a distinct longitudinal striation. General color dull red- 
dish-yellow; scape black, whitish at tip; pedicel black, whitish at tip; 
first funicle joint black, remaining funicle joints and elub silvery white; 
club with a yellowish shade at tip; cheeks behind eyes black; mandi- 
bles black at tip; metanotum and abdomen dusky or nearly black; legs 
pallid; wings hyaline. 

Male.—Resembles female in sculpturing. Color black; mesopleura 
dark fuscous; legs a little darker than female. 

Types.—No. 3257, U.S.N.M. Five females and four males, reared 
from Maskellia zonata by EK. Ernest Green, Punduloya, Ceylon. 





ANICETUS, new genus (Howard). 


Female.—Belongs to the group of genera characterized by enormous 
laterally developed antenne, viz, Cerapterocerus, Husemion, Mira, Anu- 
sia, and Rileya. Eyes dorsal, rather close together, ocelli at the angles 
of aright-angled triangle; face strongly concave, with a very marked 
transverse dorsally arched carina at front of eyes; antennal scape 
reaches frontal arch, gradually widened and exfoliated, inserted slightly 
below middle of face; the six funicle joints all short and rapidly widen- 
ing from the narrow pedicel, all subequal in length and all together 
shorter than club; club itself obliquely truncate from tip to base; eyes 
hairy; mesonotum slightly rounded; axille narrow, meeting at tips; 
ovipositor just showing; wings nearly uniformly cloudy; marginal vein 
shorter than stigmal, somewhat thickened; the cilia below bend of sub- 
marginal vein longer than elsewhere; all tarsi short and rather stout; 
spur of middle tibiw.stout and a trifle longer than first tarsal joint. 


ANICETUS CEYLONENSIS, new species (Howard). 


Female.—Length, 1.8mm; expanse,4mm. Face below carina densely 
shagreened, with a well-rounded longitudinal intra-antennal carina; 
antennal scape faintly shagreened, with faint brownish pile; mesono- 
tum very delicately shagreened, somewhat lustrous, especially on meso- 
scutum; pile faint and brownish. General color dark honey-yellow, 
with faint purplish luster on mesoscutum, vertex, and sides of first seg- 
ment of abdomen. Antenne brownish toward tip, middle and hind 
tibiee with a dark-brown dot on outer middle and another at base; first 
tarsal joint of hind legs brownish; middle tibize with distinct bristles 
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on outer margin; spiracular hairs of third abdominal segment long and 
distinet. 

Type.—No. 3258, U.S.N.M. One female specimen reared from Vin- 
sonia stellifera, Punduloya, Ceylon, by E. Ernest Green. 


Genus COMYS, Ferster. 


Comys, Fa:RSTER, Hymenop. Stud., II, 1856, p. 144. 


COMYS RUFESCENS (Motschulsky). 
Chiloneurus rufescens, MOTSCHULSKY, Bull. Soc. Imp. Nat. Mose., XXXVI, 1863, 
p. 53. 

This is the only one of the Motschulsky species recognized. The 
Russian author’s specimens were taken by Nietner on the summit of 
Mount Patannas, and those received from Mr. Green were reared by 
him from Lecanium coffee. 


Genus HOMALOPODA, Howard. 
Homalopoda, Howard, Journ. Linn. Soe. Zool., XXV, 1894, p. 90. 
HOMALOPODA CRISTATA, Howard. 
Homalopoda cristata, Howarp, Journ. Linn. Soe. Zool., XXV, 1894, p. 91. 

The type specimens of this monotypieal genus were collected by Mr. 
H. H. Smith on the Island of St. Vincent, British West Indies. A sin- 
gle female was received from Mr. Green, reared from Aspidiotus secretus. 
The insect has an Asiatie facies and may have been carried to the West 
Indies from the East Indies under scale insects on certain plants which 
were being imported. 


Genus APHYCUS, Mayr. 
Aphycus, MAyR, Verh. k. k. zool.-bot. Gesellsch. Wien, 1875, p. 695. 
APHYCUS LICHTENSIA, new species (Howard). 


Female.—Length, 1.3 mm.; expanse, 3 mm. General color reddish 
yellow; abdomen black, antennal scape black, whitish at tip; pedicel 
black, white at tip; funicle joints 1 to 4 black, fourth whitish above, 5 
and 6 yellowish-white; club black; metaseutellum blackish, tegule 
dark at tip, mesoscutum with two curved transverse narrow black 
lines, one on each side, reaching nearly to middle; ail tibize with three 
black bands more or less interrupted. Antennal scape moderately 
widened below; pedicel twice as long as wide, as long as three first 
funicle joints together; funicle joints gradually increasing in width from 
1 to 4; 5 and 6 suddenly wider and longer. Club flattened, obliquely 
truncate, as long as funicle joints 5 and 6 together. 

Type.— No. 3259, U.S.N.M. Eight female Specimens reared from Lich- 
tensia koebelet by E. Ernest Green, Punduloya, Ceylon. 


Genus ARRHENOPHAGUS, Aurivillius. 
Arrhenophagus, AURIVILLIUS, Ent. Tidsk. IX, 1888, pp. 144-145. 


te 
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ARRHENOPHAGUS CHIONASPIDIS, Aurivillius. 
Arrhenophagus chionaspidis, AURIVILLIUS, Ent. Tidsk. IX, 1888, p. 146. 


This remarkable encyrtine, reared by Aurivillius in Sweden from 
Chionaspis salicis, has been reared in the United States from Diaspis 
rose at Kirkwood, Missouri, by Miss M. E. Murtfeldt, and from the 
same host at Champaign, Illinois, by Mr. W. G. Johnson. Mr. Green 
reared it in Ceylon from Fiorinia saprosome, 


Subfamily HUPEHELMIN ®. 
Genus ANASTATUS, Motsehulsky. 


Anastatus, MOTSCHULSKY, Etud. entom., 8th ann., 1859, p. 116. 
Antigaster, WALSH, Amer. Ent., IT, 368 (1870). 


ANASTATUS TACHARDIZ, new species (Howard). 


Male.—Length, 1.5mm. Dark blue or blue-black; mandibles, tips of 
palpi, sutures of trochanters, tips of anterior tibiwe, and their tarsi, 
except last joint, pale; basal joint of hind tarsi and tibial spurs white; 
abdomen beneath piceous, with the sutures 1 and 2 whitish. Head 
and thorax above finely shagreened; antenne filiform, pubescent, the 
flagellum brown-black, the funicle joints subequal, a little longer than 
thick, 4,5, and 6 somewhat shorter than 1, 2, and 3, the seape short, 
not extending to middle ocellus, blue-black, pedicel rounded, blue- 
black. Thorax with complete, but not sharply defined, parapsidal 
grooves. Wings hyaline, the veins brown, the marginal vein as long 
as the submarginal, the stigmal and postmarginal veins short, equal 
in length, the stigmal slightly curved, ending in a short knob, Abdo- 
men oblong, as long as the thorax. 

Habitat—Punduloya, Ceylon. 

Type.—No. 3260, U.S.N.M. One male specimen, supposed by Mr. E. 
Ernest Green to have been reared from Tachardia albizzie. 

For the suggestion as to the synonymy of Walsl’s genus Antigaster 
with Anastatus the writer is indebted to Mr, Ashmead. 


Subfamily HLACHISTIN 4. 
Genus EUPLECTRUS, Westwood. 
Euplectrus, WestTwoop, Lond. Edin. Pbil. Mag., I, 1832, p. 128. 


EUPLECTRUS CEYLONENSIS, new species (Howard). 


2 oO 


Female.—Length, 2.8 mm.; expanse, 6.3 mm. Resembles closely /. 
Jurnius, Walker (British West Indies). Stout, shining, bristly; pedi- 
cel of antenne with a pair of long, stout bristles at base, and another 
pair, longer and stouter, at tip; mesonotum strongly shagreened, with 
two strong elongate longitudinal depressions just anterior to tip of 
scutellum; axillee with strong and very broad depressions at artieu- 
lation with seutellum; scutellum nearly smooth, very faintly aciculate ; 
nearly all of thoracic bristles whitish, the pair next the tegule black. 

Proc. N. M. 95 41 
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Color black; antennal scape and pedicel honey-yellow, flagellum brown; 
tegule and mouth parts and all legs, including cox, honey-yellow; a 
large honey-yellow spot on venter of abdomen; indications of a corres 
ponding dorsal spot, which is fainter in some specimens than in others; 
wings hyaline. The male does not differ, except sexually, from the 
female. 

Differs from FH. furnius mainly in the more pronounced sculpturing of 
the mesonotum, in the greater size and depth of the notal impressions, 
and in the greater length and strength of the bristles. 

Types.—No. 3261, U.S.N.M. Many male and female specimens reared 
from the larva of Huproctis fraterna by EK. Ernest Green, Punduloya, 
Ceylon. 

Subfamily EKNTHDONIN 4. 
Genus HOLCOPEL@E, Forster: 
Holcopelte, FORSTER, Hymen. Stud., II, 78, 1856. 


A species of this genus, in almost unrecognizable condition, labeled 
as having been reared from Tachardia albizzia, was among the parasites 
received. Allof the species of this genus are hyperparasites, and this 
species may have for its host one of the foregoing insects described as 
parasitic upon Lachardia. 


Subfamily TH’CTCRASTICHIN &. 
Genus WE deEveAS mie US Eleuliiclany: 
Tetrastichus, HALLIDAY, Trans. Ent. Soe. Lond., III, 297, 1843. 


Several specimens of an unrecognizable species of this genus were 
also found in this collection, also labeled as having been reared from 
Tachardia albizzie. The species of this genus are also hyperparasites 
without exception, so far as known, and the true host of Mr. Green’s 
forms to be found among the larger parasites which he reared from the 
lac insect. 


Family MYMARIDE. 


Adnitting family rank for this interesting group of extremely minute 
parasitic Hymenoptera, as originally proposed by Haliday and later 
adopted by Ashmead, it is deemed advisable at the present time to 
establish two subfamilies, the first of which, called the Mymarine, 
including those forms which have 4-jointed tarsi, will contain the genera 
Mymar, Dustochus, Doriclytus, Cosmocoma, Caraphractus, Stictothria, 
Anaphes, Anagrus, and Polynema; while the second, which may be 
called the Gonatocerine, and contains those forms which have 5-jointed 
tarsi, will include the genera Gonatocerus, Camptoptera, Ooctonus, 
Limacis, Alaptus, and Litas. 
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Subfamily MYMARIN A£. 
ANTHEMUS, new genus (Howard). 


Male.—Antenne, 9-jointed; scape and bulla plainly differentiated, 
pedicel longer and broader than first funicle joint; funicle joints sub- 
equal in length and breadth, about twice as long as broad, each with a 
single whorl of very long hairs. Club attenuate at tip, as long as three 
preceding funicle joints together, undivided, and furnished with long 
hairs like the funicle joints—the hairs, however, being irregularly 
placed. Eyes distant, naked; ocelli large, placed in a nearly straight 
line; abdomen sessile, tarsi 4-jointed, wings as with Anagyrus. 

Female.—Antenne 8-jointed, pedicel swollen, two and a half times as 
long as wide, first funicle joint one-third as long as pedicel, much nar- 
rower, subeylindrical; second, third, fourth, and fifth funicle joints 
increasing gradually in length and width; club long ovate, longer than 
three preceding funicle joints together, slightly wider than fifth funicle 
joint, undivided; funicle and club with very sparse and short hairs; 
ovipositor slightly extruded; in other respects resembles male. | 


ANTHEMUS CHIONASPIDIS, new species (Howard). 


Male and female.—Length, 0.536 mm.; expanse to tip of wings, 1.35 
mm.; expanse to tips of cilia, 1.72 mm. General color yellow brown; 
darker at sides and base of abdomen and at sides of metanotum; eyes 
dark purple, ocelli lighter, reddish. Legs honey-yellow, hind femora 
darker. Funicle joints of male antennie somewhat flask-shaped, the 
swelling of each joint at the insertion of the whorl of hairs giving a 
slightly constricted appearance to the distal half of the joint; hind 
wings with no discal cilia, except a single row of about six, extending 
from the end of the vein halfway to tip of wing; discal cilia of fore 
wings dense and strong. 

Types.—No. 3262, U.S.N.M. Many male and female specimens reared 
by E. Ernest Green, Punduloya, Ceylon, from Chionaspis graminis. 


Subfamily GONATOCE RIN 2A. 
Genus LITUS, Haliday. 
Titus, HALIDAY, Ent. Mag., I, 269, 1833. 
LITUS ENOCKI, new species (Howard). 


Female.—Length, 0.279 mm.; expanse to tip of wings, 0.79 mm.; 
expanse to tips of cilia 1.02 mm. Scape and pedicel swollen, funicle 
joints attenuate, first and second subequal in length, each about as 
long as pedicel; third and fourth a little shorter, fifth and sixth still 
Shorter, slightly swollen; club longer than three preceding joints 
together, slightly broader, elongate ovate in shape. Color dark brown, 
legs, antennal scape, and pedicel lighter, abdomen lighter near base 
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below. Wings faintly infuscated, especially near base. Body stout, 
compact, abdomen sessile, thorax rather strongly arched. 

Type.—No. 3263, U.S.N.M. Two female specimens reared by Mr. E. 
Ernest Green, Punduloya, Ceylon, from LHriococcus. Named for Mr. 
Fred. Enock, of London, who has devoted considerable attention to the 
Mymaridie and has made the most beautiful slide mounts of these 
minute creatures which I have seen. 


Family ICHNEUMONIDA. 
Subfamily OPHIONIN A. 
Genus CHAROPS, Holmgren. 
Charops, HOLMGREN, Svensk. Akad. Hand1., 1858, n. 8, 39. 
CHAROPS ERYTHROGASTER, new species (Ashmead). 


Female.—Length, 6.5 mm. Head, thorax, and antenn, except scape 
beneath, black, clothed with a fine grayish pubescence; scape beneath, 
legs, except middle and hind coxe, and abdomen, except petiole, rufous; 
middle and hind cox and petiole black, first joint of hind trochanters, 
extreme base of hind femora, and tarsi more or less dusky; mandibles, 
palpi, and tegule whitish. The head, antero-posteriorly, is thin, with 
the vertex acute; eyes subreniform; antennie filiform, extending to the 
second abdominal segment, with several of the ante-penultimate joints 
transverse, about three times wider than long. Thorax short ovate, 
closely, opaquely punctate, without parapsidal furrows, the metathorax 
abrupt, without carinwe, the spiracles oval. Wings hyaline, the veins 
brown-black, the stigma narrow, lanceolate, the third discoidal cell 
longer than the first, the second recurrent nervure joining the cubitus 
behind the transverse cubital nervure. Abdomen, with the petiole, 
twice as long as the thorax, compressed, the petiole as long as the 
middle femur, the body of abdomen more than twice as long as the 
petiole, the ovipositor hardly projecting, with black sheaths. 

Male.—Length, 6mm. Agrees with the female, except that all coxe 
are black, the middle legs are more or less piceous, the hind legs black, 
while the abdomen, except the ventral membranous part, is entirely 
black. 

Habitat.—Punduloya, Ceylon, 

Type.—No. 3264, U.S.N.M. One female and one male, bred by Mr. 
E. Ernest Green, from the larva of Huterota, sp. 


Subfamily CRY PTIN 4%. 
Genus HEMITELES, Gravenhorst. 
Hemiteles, GRAVENHORST, Ichn. Eur., II, p. 780, 1829. 
HEMITELES BRACHYCYTTARI, new species (Ashmead). 


Female.—Length, 5 mm.; ovipositor about one third the length of 
abdomen. Head and thorax black, minutely, closely punctate; clypeus 
polished, impunctate; mandibles, palpi, annulus on antenne, superior 
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margin of scape, anterior and middle coxie, annulus at base of hind 
tibiz, and the apical margins of first, second, third, fourth, and sixth 
segments of abdomen white; rest of legs, except hind tibiw and tarsi, 
reddish yellow. Head with the occiput concave, polished, the eyes 
very large, occupying the whole side of the head; antennie very slightly 
thickened toward apex, 26-jointed, the flagellar joints 1 to 3 long, 
cylindrical, subequal, the fourth about two-thirds as long as the third, 
the fifth and beyond gradually becoming shorter and shorter so that 
the terminal joints are not longer than wide. Thorax with parapsidal 
grooves, the metathorax areolated but with the lateral longitudinal 
carine wanting. Abdomen, except petiole and the apical margins of 
segments, as before mentioned, black, the petiole, except the white 
apical margin, reddish yellow, the second and third segments, except 
the white apical bands, are closely, opaquely shagreened, while the 
petiole and the rest of the segments are smooth and shining. 

Habitat.—Punduloya, Ceylon. 

Type.—No. 3265, U.S.N.M. One female, reared by Mr. E. Ernest 
Green from the larva of Brachycyttarus subteralbatus, Hampson. 


Subfamily PIMPLIN 4+. 
Genus POLYSPHINCTA, Gravenhorst. 


Polysphincta, GRAVENHORST, Hymen. Eur., III, 1829, p. 112. 
POLYSPHINCTA CEYLONICA, new species (Ashmead). 


Female.—Length,4 mm. Polished black; scape beneath, esopleura 
and seutellum red; mandibles, palpi, tegule, and legs, except a spot 
at apex of hind tibiz, and hind tarsi, except first joint toward base, 
which are fuscous, white. Wings hyaline, the stigma and veins brown. 
Metanotum with two median carine. 

Habitat.—Punduloya, Ceylon. 

Type.—No. 3266, U.S.N.M. One female, reared by Mr. E. Ernest 
Green from an unknown spider. 


Family BRACONID 5. 
Subfamily BRACONIN 2. 
Genus BRACON, Fabricius. 
Bracon, FABRICIUS, Syst. Piez., p. 102, 1804. 
BRACON GREENI, new species (Ashmead). 


Female.—Length, 2.5 to 3 mm.; ovipositor two-thirds length of 
abdomen. Brownish yellow; disk of metathorax, extreme apex of sec- 
ond abdominal segment and large dorsal blotches on third and fourth 
segments black. Head and thorax subopaque, almost smooth; antennie 
24-jointed, brown-black, and nearly as long as the body. Wings hya- 
line, the stigwa and veins brown, the second branch of the radius 
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about three times as long as the first, the second submarginal cell | 
being a little longer than the first; the recurrent nervure joins the first | 
submarginal cell a little beyond its apical third. Abdomen broadly — 
ovate and shagreened, the segments 2 to 4 subequal. the following ag 
little shorter. j 

Male.—Length, 2 to 2.5 mm. Agrees with the female, except that 
the antenne are 25-jointed, longer than the body, while segments 3 
to 5 above are black. i 

Habitat.—Punduloya, Ceylon. 

Types.—No. 3267, U.S.N.M. Three females and two males, reported 
by Mr. E. Ernest Green as having been bred from Tachardia albizzie. 
It is likely, however, that he was deceived in this, and that the tineid © 
larva mentioned in the introduction as preying upon the Tachardia is — 
in reality the host of this Bracon. | 

| 
| 


APHRASTOBRACON, new genus (Ashmeadgd). 


Wings ample, the transverse median nervure received by the median 
cell before its apex, the submedian cell on the externo-medial nervure 
therefore distinctly shorter than the median; marginal cell extending 
to tip of wing; wings with the submedian cell very short, iess than 
one-third the length of the median. Head transverse, the occiput 
immargined; eyes very large, occupying the whole side of the head, 
the face in consequence very narrow; maxillary palpi 5-jointed, labial 
palpi 3-jointed; otherwise as in typical species of Bracon. 

It is extremely difficult, according to our present classification, to 
decide to which subfamily of the Braconidie this remarkable genus 
belongs. It belongs to Wesmael’s division Cyclostomi, and on account 
of the immargined occiput is allied to the subfamilies Braconine and 
Exothecinie, but on account of the shortness of the submedian cell, 
which readily distinguishes the genus from all others yet described, it 
will not fit into either of these; the former has tie submedian anid 
median cells equal, while in the latter the submedian cell is the longer. 
It may therefore represent a new subfamily if the length of these cells 
is still to be considered of primary importance. 

At present I prefer to place it in the subfamily Braconine, since 
Jam inclined to believe that too much importance has been given to 
the length of the basal cells. 


APHRASTOBRACON FLAVIPENNIS, new species (Ashmead). 


Mate.—Length, 4.5 tam. Brownish-yellow; eyes black, very large. 
occupying the whole side of the head and leaving the face very narrow. 
Antenne about 48-jointed, as long as body, brown-black, the scape 
and pedicel beneath brownish-yellow; the scape is about three times 
as long as thick, the pedicel very small, the first joint of flagellum 
longer than wide and the longest flagellar joint, the others all being a 
little wider than long. The head and thorax, except the face, which is 
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finely shagreened, are smooth and shining, the parapsidal furrows 
complete. The abdomen is oblong, the second segment with a basal 
triangular elevation, the first being grooved at the sides and forming 
wu wedge-shaped plate; the third and fourth segments are delicately 
sculptured. Wings large, yellowish-hyaline; the costa, stigma, and 
_ veins yellow. The submedian cell is shorter than the median, the 
| recurrent nervure joins the first submarginal cell at its apical fifth, the 
| second abscissa of radius is about two and one-half times as long as 
the first, the second transverse cubitus being.scarcely longer than the 
first abscissa of the radius, making the second submarginal cell very 
me NATTOW. ; 
Habitat.—Punduloya, Ceylon. 
Type.—No. 3268, U.S.N.M. One male specimen bred from Tachardia 
albizzie by Mr. K. Ernest Green. 





Subfamily MICROGASTERIN 2. 
Genus APANTELES, Forster. 


Apanteles, FORSTER, Verh. pr. Rheinl. Natur. Ver., p. 245, 1862. 
APANTELES PRATAPAZ, new species (Ashmead). 


Female.—Length, 2.5 mm. Black, shining, the head and thorax 
rather densely, confluently punctate; scape, pedicel, and flagellum 
beneath for two-thirds its length, and legs, except hind coxze, brownish- 
yellow, the extreme tip of hind tibie and hind tarsi subfuscous; palpi 
and tegule white; abdomen, except plate on first segment, and apex 
brownish-yellow. Face subconvex, with a slight median ridge; antenne 
a little longer than the body; postscutellum with two foveole; meta- 
thorax rugulose, without carine. Wings hyaline, the stigma and veins 
brown, the upper side of the areolet open, two-thirds the length of the 
first branch of radius, the submedian cell as much longer than the 
median cell as the length of the second discoidal cell. Abdomen short, 
hardly as long as the thorax, the ovipositor very short, not projecting 
beyond the tip of abdomen, plate of first segment twice as long as 
wide, sparsely punctate, the sides parallel; second segment more than 
twice as long as the third, with a median carina. 

Habitat.—Punduloya, Ceylon. 

Types.—No. 3269, U.S.N.M. Five female specimens bred by M>. E. 
Ernest Green, from larva of Pratapa deva. 


APANTELES TIVACHOLA, new species (Ashmead). 


9 


Female.—Length, 2.5 to 3 mm. Agrees well with the preceding 
species, except that only the two basal joints of antenne are brownish- 
yellow. The legs.are brownish-yellow, but all the cox are black, while 
the apex of hind femora, apex of their tibizw and their tarsi are fuscous; 
the scutellum is smoother; the abdomen is as long as the thorax and, 
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except venter, the membranous margins of first and second segments 
and lateral dorsal spots on third and fourth segments, which are yellow 
and sometimes confluent, is black; the plate of first segment is long 
trapezoidal, more than twice as long as wide at apex and shagreened 
apically; the second segmentis as long as the fourth, feebly shagreened ; 
the third is very short. 

Male.—Length, 2.5 mm. Agrees well with female, except that the 
antennze are longer, entirely black, while the abdomen is smaller, nar- 
rower and except the basal half of venter and lateral margins of basal 
segment, wholly black; the second segment, as well as the following, 
smooth and polished. 

Habitat.—Punduloya, Ceylon. 

Types.—No. 3270, U.S.N.M. Thirty-six females and fourteen males 
‘bred by Mr. E. Ernest Green from larva of Tivachola plagiata, Walker. 








AN ANNOTATED LIST OF BIRDS OBSERVED ON THE ISLAND 
OF MARGARITA, AND AT GUANTA AND LAGUAYRA, 
VENEZUELA. 


By Wirt ROBINSON, 
First Lieutenant, Fourth U.S, Artillery, 
With critical notes and descriptions of new species, 


By CHARLES W. RICHMOND. 
Assistant Curator, Department of Birds. 


I. BIRDS OF THE ISLAND OF MARGARITA, VENEZUELA. 


During the winter of 1594-1595, in anticipation of a vacation in the 
following summer, I was casting about in my mind for a suitable loeal- 
ity to visit, when I received a note from Mr. C. W. Richmond, of the 

J. S. National Museum, calling my attention to a brief notice in the 
Ibis for January, 1895, in which Dr. P. L. Sclater suggested to orni- 
thologists the advisability of turning their attention to the Island of 
Margarita, off the coast of Venezuela, as a field hitherto unworked, 
That this suggestion was justified, the results of my visit fully demon- 
strate. 

Margarita can be reached from Laguayra or from Trinidad. Plying 
fortnightly between these points, and touching at many small interme- 
diate ports, are two little steamers of the Carenero Railway and Navi- 
gation Company’s line. These leave passengers and mails at Porlamar, 
the only town of importance on the south shore of the island. Many. 
steamers bound westward from Trinidad touch at Cartiipano on the 
Venezuelan coast, from which port small vessels are constantly crossing 
to Margarita. 

Larrived at Laguayra on June 20, but could not get a steamer to 
Margarita until the 27th, so spent the week collecting in the vicinity of 
the town. I found all of the birds molting and in very poor plumage, 
so after the first two days I confined my attention to butterflies and 
reptiles, getting some 700 of the former and 40 of the latter. 

On the morning of Sunday, June 30, my little steamer anchored about 
a mile froin the beach at Porlamar and I was shortly taken ashore ina 
sinall boat, landed at 8 o’clock, secured quarters, and within half an 
hour was shooting birds in the scrub. 

The Island of Margarita lies about midway between Laguayra and 
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Trinidad, and only some 17 miles distant from the nearest point of the 
Venezuelan coast. Its greatest length from east to west is 42 miles, 
and its greatest breadth from north to south 204 miles. It consists of 
two portions connected by a narrow isthmus 12 miles in length; the 
western being an irregular quadrilateral 12 miles long by 9 miles broad, 
and the eastern a pentagon some 20 miles across. In the western por- 
tion some almost barren peaks rise to a height of 2,300 feet. 

Porlamar (formerly Pueblo de la Mar) is on the southern shore of 
the eastern portion. The adjacent country along the coast and for some 
three miles back is flat or gently rolling; the vegetation much like that 
of Curacao, with sinall, scrubby, thorn trees, several species of post cacti 
(Cereus), which are now and then laden with a deliciously scented orchid 
(Epidendrum, sp.), thickets of the detestable prickly tuna (Opuntia tuna), 
whose pain-producing thorns are ever ready to enter the flesh, and 
other irritating plants of the pineapple and nettle families. At points 
along the beach, shallow salt lagoons occur, which are fringed with a 
scant growth of mangroves. 

About 3 miles inland foothills begin, which rise by leaps to a central 
peak, 3,240 feet in height. Its summitis constantly enveloped in clouds, 
whose condensed moisture drips and trickles from every leaf and branch, 
and collecting, tumbles down its precipitous sides in beautifully limpid 
streams, abounding in large crayfish. The streams on the southern 
slope unite and pass seaward down a fertile valley—‘ El Valie del 
Espiritu Santo”—by a tortuous channel which enters the sea a short 
distance east of Porlamar. During the rainy season the water reaches 
quite to the sea, but at the time of my visit the demands of the ‘“acé- 
quias,” or irrigation ditches, and the thirsty soil of the flat coast region 
empty the bed several miles back and only a few stagnant pools oceur 
here and there, filled with multitudes of small gasping minnows, much 
like the little mummichogs of our tide-water brooks. 

Porlamar has an excellent supply of water piped from the mountain 
slopes in rear of El] Vaile, but at other points on the island water is 
extremely scarce. Three miles west of Porlamar in a desert of cactus 
is a Solitary water hole, or ‘‘posa,” a spot which we would designate as 
‘‘mud puddle,” a scant supply of foul-looking water at the bottom of a 
crater like depression, whose slopes are trodden smooth by the feet of 
the goats that come for water. To this place during the heat of the day 
came hordes of doves and pigeons to drink. 

By the aid of irrigation, quantities of fruits, plantains, cassava, sugar 
cane, and corn are raised in El Valle; there are many groves of man- 
goes and cocoanut palms. The stream is thickly bordered with trees, 
and the mountain slopes in rear are covered with heavy forests. 

The prineipal occupations of the inhabitants of the interior are the 
conversion of the sugar cane into rum and the manufacture of pottery 
and roofing tiles. Those who live near the coast are mainly engaged 
in fishing, and with nets, seines, and hooks capture an astonishing 
variety of fish, many being of remarkable shape and brilliant color. 
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The population of the island, according to the census of 1873, was 
31,000, and was increasing, so that it is now estimated at 40,000, I 
found the inhabitants most kind and hospitable. 

Lying between Margarita and the mainland are two small islands, 
Cubagua and Coche, which for want of water are practically desert. 

The mainland, which isin plain sight from Margarita, is a long chain 
of waterless, barren, and desolate mountains. 

I collected in the vicinity of Porlamar during the eight days from 
June 30 to July 7, then moved to El] Valle, where I spent a week, 
returning to Porlamar on July 15, and leaving the island on the 20th. 
During the latter part of my stay I was hourly expecting my steamer, 
so could not go any distance from the town. I lost one day by being 
lamed by the prick of the thorn of a melon cactus. In sixteen days’ 
collecting I obtained two hundred skins, getting specimens of every 
land bird that I observed in a state of freedom except the two common 
vultures and a caracara eagle. <A few birds were in good plumage, 
but the majority were worn, and the humming birds were in full molt 
when [I left. 

As would naturally be inferred from the great difference in the char- 
acter of the vegetation at different parts of the island, the bird life at 
these points also varied. Thus the gulls, terns, skimmers, cormorants, 
pelicans, herons, plover, and turnstones were found along the beaches 
and nowhere, else; Ortalis, Amazona, Amazilia, Chiroxiphia, Arbelo- 
rhina, Vireo, and Platycichla were confined to the heavy forest region; 
Thamnophilus and Dendroplec were found everywhere; Lupsychortyx, 
Columba, and Speotyto were found only in the flat coast region; Colwm- 
bigallina rufipennis, Diplopterus, Volatinia, Tachyphonus, and Tanagra 
were found only on the mountain slopes not heavily wooded, and the 
remaining species were found at all points except in the forests. 

In addition to the birds, I secured specimens of a monkey (Cebus 
apella) whose fur emitted a very pleasant musky perfume; a rabbit 
something like ours, but without the cotton-tail (Lepus brasiliensis) ; 
a red squirrel, “ardito” (Sciurus estuans hoffmanni), a rat (Mus), a 
spiny rat (Loncheres), an opossum, “rabo pelado” (Didelphys murin«), 
the native name implying skinned or hairless tail; and two small bats 
(Vesperugo parvulus and Schizostoma megalotes). A deer occurs and 
the common mouse and other small mammals. 

The literature of Margarita is meager. Dr. A. Ernst! gives a partial 
list of the plants of the island, but this is the only scientific reference 
to its flora or fauna that I have been able to find. However, all of the 
few travelers who have written of Margarita refer to its birds. Thus, 
M. Lavaysse?” writes: 

From Pueblo de la Marto Pampatar * * * humming birdsand the harmonious 
notes of other tropical birds diverted my attention. 


1Cardeas, 1881, Esbozos de Venezuela. 
2A statistical, commercial, and political description of Venezuela, Trinidad, Mar- 


garita, and Tobago,” London, 1820, p. 146. 
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Again, Capt. W. J. Adam,!' in alluding to the portion of his journey 
from Juan Griego to Forte Norte, says: 

As we proceeded, we saw several flocks of. a small species of Parrot, called by the 
natives Paroquetta; the bill, wings, and plumage are uniformly gray; they are apt 
scholars, and quickly taught to imitate the varieties of the human voice. We also 
saw the bird, from its ery called Tropyall, a bird much sought for, about the size of 
our common thrush; it has a bright yellow top, with breast of the same color, whilst 
the wings and back exhibit a mixture of white, red, and black; its plumage is 
highly prized as an ornament by the Indian chiefs on the Maine. The brilliznt 
colors of the woodpecker frequently arrested our attention, and a numerons list of 
other kinds which it would be foreign from my present purpose to notice. 


Finally, the late Dr. John F. Chittenden,’ speaking of his ride from 
Pampatar to Porlamar, says: 

But the most interesting feature in my ridge was certainly the marvelous collection 
of birds of every variety and the gayest plumage. Inever saw so many together out 
of an aviary. Troupials, humming birds, and some in full song, the ‘‘ rossiguol”’ 
pointed out to me is probably a troglodyte, but to me appeared larger than the 


“Oiseau de Bon Dieu” of Trinidad. The song is most melodious and comprises 
many different notes, but not equal, of course, to the nightingale of Europe. 


At another point he refers to the large flocks of pelicans along the 
coast. 

From these extracts it is seen that before my visit our knowledge of 
the ornithology of this island was linited to the facts that bird life there 
was abundant, and that there occurred the pelican, the troupial, and 
certain undetermined species of parrakeet, woodpecker, humming bird, 
and mocking bird (the “ rossignol” of Dr. Chittenden). 

Of the 71 species determined by my observations, 17 are water birds, 
and include an undescribed form, and 54 are Jand birds including no 
less than ten new species. 

In addition to the 73 species enumerated below, I observed an unde- 
termined plover, a flock of large waders which at a distance resembled 
willets, and several species of large herons, but 1o other land birds. 
The natives described others to me, but I am unable to identify the 
birds from their descriptions. The most striking among them was the 
“nangaro,” a species of parrakeet with a longer beak than C. @wrugino- 
sus. It may possibly be the bird referred to by Captain Adam. It is 
to be found at the harvest season. Another bird, the ‘‘macagua,” 
lives on the mountain slopes, runs on the ground like a partridge, is 
easily decoyed by imitating its call, and is tailless. It is probably an 
ant thrush (Formicarius) or a tinamou. 

The avifauna of Margarita, as far as represented in my collection, is 
wholly derived from Venezuela. No purely west Indian forms are 
present. In a very few cases the occurrence of a species in Venezuela 


1 Journal of Voyages to Marguaritta, Trinidad, and Maturin, 1819, 1820,” Dublin, 
1824, p. 22. 
2Port of Spain Gazette, Trinidad, Noy. 4, 1893. 
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is yet unproven, but its presence in Margarita is considered pretty good 
evidence of its inhabiting the mainland. 

The determination of the species was undertaken by Mr. Richmond, 
who is therefore responsible for the names used in the following list. 


Family LARID.X. 
1. LARUS ATRICILLA, Linnzus. 
LAUGHING GULL. 


Native name: “ Guanaguanare. ” 

Abundant and not at all shy, approaching within a few feet to pick 
up the bits of fish tossed to them by the fishermen. My specimen, a 
female, was strongly tinged with roseate on the breast. 


2, PHAETHUSA MAGNIROSTRIS (Lichtenstein.) 
LARGE-BILLED TERN. 


Only a few were seen along the beaches of Margarita, but at the 
mouth of the river Manzanares at Cumana, some 40 miles distant, I 
saw them in swarms attending the large flocks of brown pelicans in 
their fishing parties. 


3.2? STERNA EURYGNATHA, Saunders. 
RED-BILLED TERN. 


Common along the beaches. 

[A single specimen represented in the collection may belong to this 
species. It is almost identical in color with acuflavidus, except that 
the bill is yellow, with an ill-defined area of blackish about the middle 
third of both maxilla and mandible. The angle of the mandible is 
well in front of the anterior part of the nostril, thus opposing Saun- 
ders’s description. Rump, upper tail-coverts, and upper surface of tail 
well washed with gray, darker on ends of the tail feathers. The long 
outer wing quills are replaced by pinfeathers, thus preventing meas- 
urement of this part. The specimen appears to be immature. ‘ Beak 
yellowish, middle third black; legs black; soles of feet yellow.” 
CaW.k.] 


4, STERNA ANTILLARUM (Lesson). 
LEAST TERN. 


Abundant, and probably with young in July, as whenever I ap- 
proached the sandy flats that they affected particularly, they hovered 
around me screeching incessantly until I withdrew. 
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Family RHYNCHOPID. 
5. RYNCHOPS NIGRA, Linnzus. 
BLACK SKIMMER. 


Not until the day before my departure from Margarita did I observe 
this skimmer. I was strolling along the beach after dark on a very 
quiet evening when not a breath of air was stirring, and the little swell 
pulsing on the ocean caused no more than a thin, silvery sheet of water 
to now and then glide over the smooth sand and steal back as quietly 
as it had come. As I turned at one spot to glance back, I became 
aware of a large bird flitting by so close that I could distinetly hear 
the swish of its wings. In a few seconds another passed, and stooping 
down so as to bring it in relief against the horizon, I easily recognized 
it. The next day I saw others. They fly with their wings held high 
above their bodies, and prefer to skim over this thin sheet of water 
that is thrown over the sands by the waves as they break. They leave 
a distinct ripple in their wake. 


Family PHALACROCORACIDA. 
6. PHALACROCORAX, sp. 


CORMORANT. 
Native name “cotta.” 
This small, dark, and glossy cormorant was fairly abundant along 
_the beaches of Margarita, but no specimens were secured. 


Family PELECANID A. 
7. PELECANUS FUSCUS, Linnezus..- 
BROWN PELICAN. 


Native name “alcatraz.” 

Abundant at Margarita and along the neighboring coast of the main- 
land, fishing at times in parties of hundreds. At Margarita they always 
assembled as the fishermen drew their nets, and as the net was gradu- 
ally pursed, a steady stream of pelicans cou!d be seen plunging head- 
long from the air into the water, rising and plunging again. 


Family FREGATID 4. 
8. FREGATA AQUILA (Linnzus.) 
MAN-O’-WAR BIRD. 
Native name ‘‘tijereta,” i. e., scissor-tail. 
Common along the beaches, the piebald young and the darker adults 


fishing together. Though fishing from on wing, I did not see any plunge 
into the water like the pelicans, but swooping over the spot they struck 


i 
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downward with their beaks as they passed, making a sound like that 
produced by an arrow shot into water. They invariably rose after 
catching the fish, and, tossing it up, dexterously adjusted it before 
swallowing it. I daily saw them associated with black vultures soaring 
at a ereat height over the cactus thickets west of Porlamar, 





Family ANATIDZ. 
9. DENDROCYGNA, sp. 
TREE DUCK. 


In the lagoon at the southeast extremity of the island, I saw a flock 
of ahalf dozen tree ducks, but I was unable to approach within range. 
They flew off toward the mainland. 


Family ARDEID 2. 
10. GARZETTA CANDIDISSIMA (Gmelin). 
SNOWY HERON. 


The native name for all species of herons is ‘‘ garza.” 
In the lagoon to the east of Porlamar, I saw herons of several kinds, 
but obtained only this and the following. I saw other snowy herons 
along the stagnant pools in the bed of the stream running down from 
E] Valle. 
11. BUTORIDES ROBINSONI, new species. 
MARGARITAN GREEN HERON. = 


Although I saw several pairs of these herons among the dead man- 
groves along the shores of the lagoon, I shot but one specimen, as I 
thought it was the same as our B. virescens. 

[ Type.—Male adult, No. 151635, U.S.N.M.; Margarita, July 7, 1895; 
Wirt Robinson; collector’s No. 446. Cap and lengthened occipital 
feathers glossy bottle green, some of the feathers washed with slate; 
sides and back of neck slaty drab, tinged with fawn color, deeper on 
back of neck; ear-coverts same, mixed with cinnamon; throat buffy 
white, with a row of black spots on each side of the median line; sides 
of throat and cheeks edged with pale cinnamon; fore neck on median 
line (narrowly) buffy white, heavily streaked with cinnamon and darker 
brown, and washed with fawn color; back, rump, upper tail-coverts, 
tail (upper surface), and scapular plumes, mostly glossy light bottle 
green, strongly washed with pale slate, some of the feathers entirely 
without greenish tinge; the scapular plumes with pale linear shaft 
streaks; primaries and secondaries slaty gray; tertiaries glossy light 
bottle green; most of the tertiaries and first primary narrowly edged on 
outer webs with whitish; wing-coverts glossy light bottle green, and 
(except primary coverts) more or less broadly bordered with buff, 
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darker on lesser and middle coverts; breast and sides of body smoke 
gray; abdomen and under tail coverts light buffy gray; thighs wood 
brown. Under surface of wings and tail light slaty gray, lighter on 
axillaries and under wing-coverts, outer border of the latter mixed with 
pale cinnamon; border of wings buffy white, mixed with pale cinnamon; 
‘‘irides yellowish red; feet orange.” W oe 13; tail, 2.18; tarsus, 1.78; 
culmen, 2.35 inches. This species appears. to be closely related to 
B. striata of South America, but is considerably smaller, and the color 
of the fore and hind neck and edge of wing approach B. virescens.— | 
C. W. B.] 


Family SCOLOPACID®. 


12. EREUNETES OCCIDENTALIS, Lawrence. 
WESTERN SANDPIPER. 
13. CALIDRIS ARENARIA (Linnzus). 
SANDERLING. 


Along the shores of the lagoon east of Porlamar there were many | 
flocks of small sandpipers and plovers, and, on July 7, at one shot, I 
obtained the two above, two species of plover, and a turnstone. 


Family G2DICNEMIDA. 
14. EDICNEMUS BISTRIATUS (Wagler). 
AMERICAN THICK-KNEE. 


Native name “guara.” In a courtyard of a dwelling in Porlamar, I 
Saw several pairs of these birds, and their owner told me that he had 
caught them when not fully fledged in the wide savanna to the west of 
the town. Their eyes are most brilliant yellow, like those of an owl. 


Family CHARADRIID. 


15. ZEGIALITIS WILSONIA RUFINUCHA, Ridgway. 


P ; RUFOUS-NAPED PLOVER. 
Legs grayish pink. 


[A male in the collection has the pectoral band of the usual width; 
brown, mixed with black.—C. W. R.] 


16. A2EGIALITIS SEMIPALMATA, Bonaparte. 
SEMIPALMATED PLOVER. 
One shot July 7. Legs clay color, base of beak orange, 
17. AQGIALITIS NIVOSA, Cassin. 
SNOWY PLOVER. 


A specimen obtained July 2. Legs grayish blue. 
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18 Z4EGIALITIS COLLARIS, Vieillot. 
AZARA’S RING PLOVER. 


The native name for these plovers is “tigiii-tigiii,” from their notes. 

They were all common along the beaches. I saw still another species 
with darker breast, but did not succeed in getting a specimen, Legs 
flesh. 


Family APHRIZID 2. 


19. ARENARIA INTERPRES, (Linnzus). 
TURNSTONE. 


A specimen obtained July 7, Several large flocks seen at the lagoon. 


Family TETRAONID 4. 
20, EUPSYCHORTYX PALLIDUS, new species. 
MARGARITAN CRESTED QUAIL. 


These handsome birds were abundant in the thorny thickets near the 
coast, but none were seen in the interior of the island. They ran 
through the cactus undergrowth with ineredible swiftness and it was a 
difficult matter to cause them to take wing. The call of the males is 
identical with that of our common bob-white, and the call of the seat- 
tered members of a covey is also the same. The native name is 
““nerdiz.” 

[| Type.-—Male adult, No. 151636, U.S.N.M; Margarita, July 2, 1895; 
Wirt Robinson; collector's No. 384. This bird is closely related to 
FE. sonnini of Venezuela, and does not require a separate description. 
The Margaritan birds are considerably paler than H. sonnini, except 
on the throat, where the color is about the same. The females are 
particularly pallid on the under parts. There is no difference in the 
pattern of coloration of the head in the male between the island bird 
and FH. sonnini. The dimensions appear to be the same in both forms, 
the type of the present bird measuring: Wing, 3.75; tail, 2.30; tarsus, 
1.05; exposed culmen, 0.50 inches. The material upon which this form 
is based, and that of HL. sonnini available for comparison, is very scanty, 
consisting of three specimens of the former, and a male from the island 
of St. Thomas! and a female from Venezuela of the latter. Meager as 
this is, it is considered desirable to separate the two forms on the 
evidence presented, and on the fact that at least two other species 
(Doleromya and Speotyto) characteristic of the cactus thickets are pale 
representatives of mainland birds. Temminck’s and Gould’s plates of 
FE. sonnini also show a darker bird than LH. pallidus,—C. W. KR. | 





‘American Museum of Natural History collection. I have to thank Messrs. J. A. 
Allen and Frank M. Chapman of that institution for numerous specimens from Ven- 
ezuela and Trinidad sent on at my request for comparison with birds collected by 
Lieutenant Robinson. 


Proc. N. M. 95 42 
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Family CRACIDA. 
21. ?ORTALIS RUFICAUDA, Jardine. 
CHACHALACA. 


Native name, “ euacharaca.” 

They are found sparingly in the mountains around El Valle, but 
although I made three separate trips after them, accompanied each 
time by an experienced hunter, I got none, and only once did I even 
hear their notes. The identification is from my description of a speci- 
men in captivity. 

Family COLUMBID_E, 
22, COLUMBA GYMNOPHTHALMA, Temminck. 
BARE-FACED PIGEON. 

Native name, “ paloma.” 

Found sparingly in the savanna to the west of Porlamar. I was told 
that at other seasons they were abundant. The two specimens that I 
obtained were badly soiled about the foreheads by the juice of the fruit 
of the post cactus. One, a young female, was without the granulated 
ring around the orbit. 

[The adult female in the collection lacks the ‘“ reddish opaline” and 
blackish bands of the male on the hind neck; the bands or bars in this 
specimen are similar to those on the sides of neck, but with the black- 
ish bars replaced by dusky brownish ones. This difference is a sexual 
one, then, and not due to immaturity, as thought by Mr. Hartert. The 
immature female has these bands on sides and back of neck only slightly 
indicated, and the breast and abdomen are tinged with brown; the 
ring of papillz round the eye is absent, but there is an indication of a 
difference in structure between this ring and the inner one. Lieutenant 
Robinson obtained a male on Curacao during his former visit to South 
America, and Mr. Hartert also met with it on the same island. The 
U. 8. National Museum possesses an adult male from the island of 
St. Thomas, collected by A. D. Armes about the year 1875. This will 
add another species to the avifauna of St. Thomas, and also one common 
to that island and Curacao. From the fact of its inhabiting Margarita 
(whose avifauna seems to be exclusively derived from the mainland), it 
is quite probable that Herr Peter’s statement! that it occurs on the 
coast of Venezuela is correct.—C, W. R.| 


23. ZENAIDA VINACEO-RUFA, Ridgway. 
VINACEOUS DOVE. 
Native name “ guarame.” 
Common near the seashore. I killed five at one shot at the water 


hole west of Porlamar. Irides brown. 
| These specimens are typical of this form.—C. W. R.| 





1 Jour. fiir Orn., Jan., 1892, p. 112. 
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24. LEPTOTILA INSULARIS, new species. 





MARGARITAN DOVE, 
Native name “ pipi.” 
Inides yellowish, skin around eyes deep blue, beak black, feet reddish 
pink. Fairly common and very good eating. I saw “pipis” on the 
mainland at Laguayra and at Guanta, but did not get any specimens 
for comparison with this island form. 

[ Type-—Male adult, No. 151639, U.S.N.M.; Margarita, July 6, 1895; 
Wirt Robinson; collector’s No. 437. Back, rump, upper tail-coverts, 
central tail feathers, tertiaries, and wing-coverts, grayish olive; prima- 
ries and secondaries (especially at tips), blackish brown, the former 
(except first) with more or less narrow whitish edges; tail feathers black, 
four outer pairs tipped with white, narrowly on the inner one, but 
increasing toward the outer pair, on which the white tip is one-half inch 
broad; outer web of outer tail feather narrowly edged with white for its 
exposed portion; outer webs of outer tail feathers, except last, mostly 
grayish olive. Forehead, lores, cheeks, ear-coverts, and lower throat, 
ecru-drab, passing into pale vinaceous on breast and sides of neck, and 
becoming lighter again on lower breast; chin and center of throat 
white; center of crown distinctly French gray, passing posteriorly into 
dull plumbeous mixed with vinaceous on hind neck, the feathers on 
sides of occiput, hind neck, aud slightly on sides of neck rather spar- 
ingly glossed with purple, and on lower part of hind neck with green. 
Center of abdomen and under tail-coverts white; sides of body brown- 
ish buff, darker on flanks; axillaries, under wing-coverts, and most of 
under side of primaries, chestnut; first primary only narrowly edged 
with chestnut on inner web. Wing, 5.07; tail, 4; tarsus, 1.01; exposed 
culmen, 0.66 inches. This specimen is the only one of the four repre- 
sented in the series in which the center of the crown is of a pronounced 
grayish color, but the others have a trace of it, somewhat masked by 
the vinaceous tinge of the surrounding parts. The other specimens 
have the inner web of the first primary mostly chestnut, instead of a 
narrow edging as in the type. This species is closely related to L. ver- 
reauxi, but is smaller, grayer above, with metallic colors on hind neck, 
occiput, and sides of neck less pronounced. Trinidad and Tobago birds 
resemble the Margarita form in size, but the colors are more like true 
LD. verreauxi. Three other specimens of L. insularis measure: Male 
adult, wing, 5.25; tail, 4.15; tarsus, 1.07; culmen, 0.68 inches. Female 
adult, wing, 5.27; tail, 4.08; tarsus, 1.07; culmen, 0.67 inches. I*emale 
adult, wing, 5.23; tail, 4.10; tarsus, 1; culmen, 0.64 inches.—C. W. R. | 

25, COLUMBIGALLINA PASSERINA (Linnzus). 
GROUND DOVE. 
Native name “ tortola.” 
Extremely abundant in all parts of the island. 


[The Margarita birds belong to a small pale form, but whether C. baha- 
mensis, Maynard, or C. perpallida, Hartert, or something still different, 
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T can not now determine. There are two males in the collection from 
Margarita; one has red at the base of the bill, the other yellow; the red- 
billed one has dark under tail-coverts, while those in the yellow-billed 
one are lighter. An adult male from Curacao collected on this trip is 
similar to the yellow-billed Margarita bird, but the bill is somewhat 
brighter yellow.—C. W. R.| 
26. COLUMBIGALLINA RUFIPENNIS (Bonaparte). 
RUFOUS GROUND DOVE, 

Native name “ tortola de monte.” 

I saw in ail about a dozen individuals and these were associated with 
flocks of the preceding species in the fields on the mountain slopes in 
rear of El Valle. 

|Examples of this species from Margarita do not differ from those 
trom other localities.—C. W. R.} 


27. SCARDAFELLA RIDGWAYI, new species. 
RIDGWAY’S SCALED DOVE. 


Native name “ potoco,” from its note of three syllables. 

Without doubt this was the most abundant bird on the island and 
was found in all parts. They came to the water holes in swarms and IL 
once secured nine at a shot. Like other doves, they strike their wings 
rapidly upon rising, but instead of giving out a whistling sound the 
noise is a rattle like that of dry seeds shaken in a gourd. Beak dark, 
irides red, feet flesh. At Guanta I saw great numbers of scaled doves 
with the same note as these,- but got none for comparison. 

| Type.—Male adult, No, 151644, U.S.N.M.; Margarita, June 30, 1895; 
Wirt Robinson; collector’s No. 362. Upper parts (except forehead, 
forecrown, wing-coverts, and primaries), including middle pair of ree- 
trices, brown—between broccoli and hair brown, the feathers all tipped 
with dull greenish or bluish black, narrowest on nape and hind crown; 
primaries brownish black externally, dark hazel on inner webs and at 
base of outer webs, appearing on exposed portion of wing as a small, 
irregular spot, just beyond primary coverts; secondaries, dark brown- 
ish black, narrowly edged with white on the outer web; feathers of 
wing-coverts mainly white on outer web, brown on inner web, and 
broadly tipped with black; primary coverts and alula, dull black; fore- 
head, forecrown, superciliary line, and sides of head, pale pinkish white, 
lighter on lores and ear-coverts, the feathers mostly narrowly edged 
with black; throat white, passing into pale vinaceous on breast, sides 
of breast, and sides of neck, the feathers on breast with faint indica- 
tions of black edges, more pronounced on lower part and on sides, 
remainder of under parts white, with a wash of pale fawn color on sides, 
all the feathers edged with white, these edges broadest on lower breast 
and sides of body. Five outer pairs of rectrices black basally, the 
terminal part white; on the outer feather the white occupies about 1.60 
inches; this decreases by “steps” to the fifth, which has only a slight 


1895. PROCEEDINGS OF THE NATIONAL MUSEUM. 661 





mottling of white at the end. Under wing-coverts externally chestnut, 
the feathers with black tips, the inner part wholly black; axillaries, 
black. Wing, 3.82; tail, 3.90; tarsus, 0.68; exposed culmen, 0.60 inches. 
This species differs from S. sqwamosa mainly in its longer bill and in the 
broader black edgings to the feathers, which in the new species are 
about twice as wide as those of S. squamosa. The vinaceous color is a 
little deeper in the former, but this may be dune to the fresh condition 
of the specimens. The single specimen in the National Museum collee- 
tion from the mainland of Venezuela, examined in this connection, is 
similar to the Margarita bird, but the bill is short as in the Brazilian 
specimens of S. squamosa. 

I take great pleasure in naming this species for Mr. Ridgway, who 
first pointed out the difference between the Brazilian and Venezuelan 
birds twenty-two years ago.'—C, W. R.| 


Family CATHARTID 2. 


28. CATHARTES AURA (Linnzus). 


TURKEY VULTURE. 
Native name ‘olaya.” 
Common, but not so much so as the following species: 


29. CATHARISTA ATRATA (Bartram). 
BLACK VULTURE. 


Native names “zamurro” and ‘“guaraguao,” the latter being the 
Indian name. 
Abundant everywhere. 


Family FALCONID. 
30. BUTEO ALBICAUDATUS, Vieillot. 
WHITE-TAILED BUZZARD. 


Native name “ gavilan.” 

I saw probably a dozen individuals, and obtained one specimen, a 
young bird. Its cere was blue, irides brown, and feet yellow, and its 
stomach contained portions of a snake. The natives told me that this 
hawk destroys much poultry. 


31. FALCO SPARVERIUS, Linnzus. 
SPARROW HAWK. 
Native name “rapina.” 
Abundant. Their principal food is a large green grasshopper (Tro- 


pidacris, sp.), Which the natives call “naragangato,” and which is very 
common in the scrub along the coast. These insects have the under 


' Hist. N. A. Birds, III, p. 387. 
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wings of a bluish tinge and the bodies marked with red and green, 
and some are as much as 8 inches in expanse. They ire also eaten by 
the several small owls that are found on the island. One sparrow 
hawk had eaten a lizard in addition to several grasshoppers. 

[Four specimens, two males and two females, are represented in the 
collection. The males can be very closely matched with a specimen 
from Gainesville, Florida, both in color and size. They are almost 
uniform in color below, one only has a few spots on the lower sides; 
the backs are uniform, with a few black bars on the longer scapulars; 
the crown is uniform gray in one, with a small chestnut patch in the 
other. The specimens are larger than examples of F. brevipennis from 
Curacao. The wings measure: Males, 6.80 and 6.75; females, 7.20 and 
7.12 inches. Tails measure: Males, 4.75; females, 4.70 and 5.25 inches.— 
OO. Wiel] 

32. POLYBORUS CHERIWAY ( Jacquinot). 


AUDUBON’S CARACARA. 


Native name ‘“‘caracara.” 
I saw a few of these birds flying about to the west of Porlamar, but 
did not succeed in getting a specimen. 


Family BUBONIDZ. 
33. MEGASCOPS BRASILIANUS (Gmelin). 
BRAZILIAN SCREECH OWL. 


Native name *“ chaure.” 

I obtained one specimen in the scrub west of Porlamar. Seeing a 
small but very thickly foliaged tree and thinking that it was a likely 
hiding place for an owl, I threw a stone into it, when this specimen 
darted out on the opposite side and was quickly lost to sight in the 
thorny jungle. Following after, I hunted for it for some time and was 
despairing of finding it, when I heard the scolding notes of some mock- 
ing birds near by and made toward them. Just as I had located the 
particular clump of cactus and thorn trees in which they were, they 
flew off, and I was again on the point of giving up my search, when I 
heard the angry buzzing and squeaking of a buff-breasted humming 
bird (Doleromya pallida), and soon detected the owl perched near the 
ground and the little hummer flying almost into its face. 

This owl had a thorn of the tuna through the nictitating membrane 
of one eye. These thorns are a curse to the living creatures of the 
island; man and the domestic animals suffer from them; I shot a rab- 
bit with the thorns deep in its flesh; I found them in all of the pigeons 
and doves, in the burrowing owls, entirely through the wings of a par- 
tridge, and dozens in the legs of every large iguana that I caught. 
Whilst careless of them at first, I grew to dread them more and more 
the longer I stayed, and finally shrunk from them with horror. 
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34. SPEOTYTO BRACHYPTERA, new species. 
SHORT-WINGED BURROWING OWL. 


Native name ‘moriquite.” 

The level land to the east of Porlamar is more sandy than that to the 
west, and the vegetation is, in consequence, secantier. There are here 
and there open patches of several acres in extent covered with a sparse 
faded yellowish grass and dotted with melon cactus (Welocactus coim- 
munis). In these spots I was certain to find little colonies of burrowing 
owls living in burrows that had been made either by a land tortoise 
somewhat like the Florida gopher or by a rabbit. Their color harmo- 
nizes with that of the grass, and, standing erect and motionless among 
the cactus melons, they are easily overlooked unless approached so close 
that they fly a short distance or slink off like a cat. When they have 
thus revealed their presence, they perform various bows and nods toward 
their disturber, uttering at the same time a low tremulous note a little like 
some of the notes of our screech owl. Among my specimens Was one 
young bird in immature plumage. The stomachs of all contained grass- 
hoppers and fragments of beetles. I saw none at all among the hills. 

[ Type.—Male adult, No. 151660, U.S.N.M.; Margarita, June 30, 1895; 
Wirt Robinson; collector’s No. 365. Similar to S. cunicularia, but paler 
and very much smaller; the tarsi feathered only about halfway, with 
straggling hairs continued down onthe toes; brown bars on under parts 
much paler and narrower; rump and upper tail-coverts uniform pale 
cinnamon, without spots or bars; under tail-coverts uniform buffy white; 
under wing coyerts and axillaries immaculate buff; middle rectrices 
with five light bars; three innermost bars on outer web of first primary 
are connected. “Irides yellow.” Wing, 5.45; tail, 2.41; tarsus, 1.70; 
exposed culmen (without cere), 0.52 inches. Two other adult males 
measure: Wing, 5.80 and 5.82; tail, 2.59 and 2.40; tarsi, 1.77 and 1.50 
inches, respectively. An adult female measures: Wing, 5.90; tail, 2.54; 
tarsus, 1.63; exposed culmen (without cere), 0.57 inches. The various 
forms of Speotyto, described from the West Indies, Bahamas, and Florida, 
appear to have the under wing-coverts mottled or spotted, while the 
true S. cunicularia, hypogea, rostrata, and the present form have them 
uniform buff. In examining a large series of the first two, I find an 
occasional specimen with indications of mottled under wing-coverts; 
but this character is very exceptional. The forms nearest in size to the 
Margarita bird are the S. maura and guadeloupensis of the West Indies; 
but they are both very dark birds, and at once distinguishable without 
regard to size.—C. W. It.| 


35. GLAUCIDIUM PHALZNOIDES (Daudin). 
FERRUGINOUS PYGMY OWL. 
Native name “lechuza.” 


Irides, cere, beak, and feet yellow. I tried repeatedly to attract birds 
in Margarita by making that ‘sereeping” noise which is so effective 
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with us at certain seasons, but I met with success only once, and then 
in a deeply shaded spot along the bed of the stream from El Valle, 
when at the first note one of these little owls dashed up, evidently 
expecting to find something upon which to prey. I believe that these 
owls hunt by day, as the sun caused them no apparent discomfort. I 
found the three others that I obtained by being attracted by the scold- 
ing notes of mocking birds. They are subject to dichromatism, as three 
were in the red plumage and one in the gray. The barring of the tail 
of the gray one was quite different from that of the others. These owls 
have a pair of marks at the back of the neck which in life and at a 
little distance look like a pair of half closed eyes, So that at first I was 
not certain whether they were looking toward me or from me. These 
marks are almost entirely hidden in a made-up skin. 


Family PSITTACID®, 
86. CONURUS AERUGINOSUS (Linnzus). 
RUSTY PARRAKEET. 
Native name “ perico.” 
Abundant, being found.in large flocks in the flat coast region and in 
the cultivated hills around El Valle. I was told that they could be 


taught to talk. Those that I obtained were in rather worn plumage. 
| Not different from mainland birds.—C. W. R.] 


37. AMAZONA AMAZONICA (Linnzus). 
AMAZONIAN PARROT. 


Native names “loro” and “eotorra.” 

I saw many large flocks in the heavy forests in rear of El Valle. 
There is in these forests a parasite which, starting from an insignificant 
seed dropped upon a branch by some bird, lets down fine cord_like 
roots, which, descending for 50 or 60 feet, reach the earth, and obtain- 
ing a foothold there rapidly increase until the parent tree is choked and 
destroyed, and the parasite alone remains, one of the loftiest trees in 
the forest. Its leaves are large, pear-shaped, and glossy like those of 
our magnolia, its blossoms white, and wide open like a wild rose; the 
fruit, smooth and the size of a peach, opens like a chestnut burr, but in 
eight segments, disclosing in the interior a fleshy pyramid with longi- 
tudinal slits filled with rice-like seed, red and pulpy. It is called by the 
natives “copey,” and is probably Clusia rosea. 

From its peculiar manner of propagation, it is evident that the seeds 
must be attractive to birds, and so I found them. For several morn- 
ings I took my stand before daybreak under a very large one near El 
Valle, and at the first sign of dawn the tree top burst into life, and posi- 
tively swarmed with birds. Three flycatchers, three tanagers, a grackle, 
two orioles, and a vireo took part in thefea st; the beautiful azure-crowned 
honey creeper came literally by hundreds and poised, like a hamming 


} 
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bird, with rapid vibrating wings, beneath the open fruit, by means of 
its long beak extracted the seeds from the depths of the cavities. The 
parrots, too heavy for such work and with beaks too thick to enter the 
cavities, hung head downward on the fruit and tore its thick and 
gummy outer rind into fragments to get at the coveted interior. When 
a flock of parrots was at work in a copey,the bits of rind fell like a 
shower. The juice of the rind hardens on their beaks and plumage 
like india rubber, and I found it impossible to remove it with water, 
although spirits of turpentine dissolved it freely. One of my parrots, 
a female, had the tips of all of her tail feathers so badly worn that I 
thought at first that I had shot an escaped cage bird, but I was told 
that they nest in hollow trees and that their tails are worn by the 
smallness of the hollows. 

(The specimens collected by Lieutenant Robinson are typical of 
A. amazonica.—C. W. BR. | 


Family CUCULIDA. 
38. CROTOPHAGA ANI, Linnzus. 
ANI. 


Native name “ garrapatero,” i. e., tick eater, from its alleged habit of 
eating the “ garrapatos,” or ticks, from the backs of cattle. 

Common and usually in small parties of from six to a dozen individ- 
uals. Found in open land, and often seen walking about among cattle 
like our cow bird. Iam inclined to believe that these birds not only 
associate in communities, but have a nest in common. Upon arriving 
at Laguayra, I discovered one of their nests, a bulky structure of coarse 
twigs, in a cocoanut palm near the town. I made no attempt to get it, 
but on the night of June 25 there was a high wind, and, going out the 
next morning, I found that the nest had blown down. It had fallen in 
rank grass, and all of the eggs were not broken. It had contained 15 
fresh eggs, of which nine were uninjured. 


39. DIPLOPTERUS NEVIUS (Linnezus). 
TAWNY CUCKOO. 
Native name * sentin.” 


I saw several pairs of these birds in the small thickets on the partly 
bare hillsides near El Valle, and obtained one specimen. 


Family BUCCONID. 
40, BUCCO BICINCTUS (Gould). 
TWO-BANDED PUFF-BIRD. 


Common, especially in the fringe of trees along the stream from El 
Valle. They are very quiet birds, and will sit motionless whilst they 
are observed from a distance of a few feet. They have a note a little 
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like our flickers, and begin slowly on a low key and run up crescendo, 
increasing the rapidity and pitch of the note. They nest in a hole 
constructed in the large nests of the white-bodied and chestnut-headed 
wood lice which are common in the trees along the stream. 

;A pair in the collection hardly differ from a specimen from Vene- 
zuela, but are very slightly paler on the throat.—C. W. R.| 


Family PICID. 
41, MELANERPES SUBELEGANS (Bonaparte). 
BONAPARTE’S WOODPECKER. 


Native name ‘carpintero.” 

Abundant. Their nests near El Valle were usually constructed in 
cocoa palms. On July 9 at El Valle a child brought in to me a young 
bird barely able to fly. 

(The proper name for the present bird is without doubt JM. subelegans 
of Bonaparte, although some ornithologists, principally the English, 
have for a long time relegated this name to the synonymy of Melanerpes 
aurifrons (Wagler), probably fcllowing Sclater, who seems to have 
been the first to make the mistake. 

This form was first described by Bonaparte! under the name Centurus 
subelegans. He compared his bird with the C. elegans of Swainson, 
and gave the locality as ‘‘ Mexico.” In 1850, in his ‘‘ Conspectus,” he 
again described it in almost the same words, but corrected the locality 
to ** Venezuela.” Here he quoted as references his original description 
and ‘tricolor! Gr. 1849, er Wagl. 1829.” In the first description he 
neglected to mention the color of the abdomen, but did so in the 
second, giving it as red. In describing C. subelegans he writes, “‘fronte 
et cervice subauratis,” and in a comparison which follows says it 
“resembles Mr. Swainson’s Centurus elegans, but is well distinguished 
by wanting the very conspicuous black supereiliary spot and by the 
much less brilliant gold color of the crown.” This agrees very well in 
the main with the bird now under consideration, but IM. aurifrons 
(Wagler), with which this description is made to fit by those who reject 
the name subelegans, is a much larger bird, and with the golden color 
of the nape fully as brilliant, if not even more so. It has a yellow 
belly, while subelegans (as shown in his second description) has a red 
belly. If he had been comparing WV. aurifrons with M. elegans in the 
original description of C. subelegans, he would probably have mentioned 
the great difference in size, as he did in comparing his C. santa-eruzi 
with P. aurifrons [=rubriventris| a few pages over in the same paper.2 

Now, there is a discrepancy in his description of subelegans, when 
applied to the present bird, for he says “fronte et cervice subauratis;” 
the bird long known as (@. tricolor has the forehead yellow, but the nape 


1 Proc. Zool. Soc. Lond., 1837, 109. 
2Proc. Zool. Soc., 1837, p. 116. 
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is red, paler than the crown, and separated from it. In some speci- 
mens, as in the Margarita example in worn plumage, this red nape is 
considerably worn and faded, and has a distinct golden hue, with only 
a slight tint of red remaining. Could not Bonaparte have based his 
description on a similar specimen? At any rate, red or yellow, the 
nape is never as broad or brilliant as in elegans. 

Here is Bonaparte’s second description, the words in brackets being 
those not found in the original one: 

[ Minor], albo-nigroque fasciatus; subtus, cum capile, dilute cinerascens: vertice [abdom- 
inisque medio] rubris; fronte et cervice subauratis: [macula oculari nigra nulla). 

The words ‘minor ” and “macula oculari nigra nulla” are compara- 
tive with C. elegans immediately preceding this description ; the *abdom- 
inisque medio” [rubris] refers to the color of the abdomen, lacking in 
the original description. Now this does not refer to WM. aurifrons, and 
the objection to Bonaparte’s name appears to rest on this point. 

The specific name tricolor has very commonly been used to designate 
the birds ranging from the Isthinus through Colombia and Venezuela. 
This name was first used by Gmelin, whose Picus tricolor, said to inhabit 
Mexico, is considered unrecognizable. Later, Wagler described in 
detail a bird in the Berlin Museum as Picus tricolor,' thought to be from 
Mexico, but since shown by Cabanis to have come from Cartagena, 
Colombia. ; 

Recently Salvin and Godman” have very properly discarded the name 
tricolor of Wagler for the bird inhabiting the Isthmus and applied a 
new name, wagleri, in its stead. Von Berlepsch deseribed Centurus ter- 
ricolor® from the “Orinoco district or Trinidad” some years ago, and 
compared his bird with Bogota specimens, which were thought to be 
tricolor. The former was said to differ from tricolor in being larger, 
with longer bill, darker on head and under parts, and in barred upper 
tail-coverts. Now, if Orinoco or Venezuelan examples are compared 
with Panama specimens, which are the same as the Cartagena form, we 
shall have to describe them as smaller instead of larger than “tricolor?! 

In other words, we have three forms—one, waglert, from Chiriqul, 
Panama, and along the coast of Colombia; second, a smaller form in 
Venezuela, including Tobago, the Orinoco region, and probably Trini- 
dad; and finally a still smaller form trom Bogota, which appears to be 
unnamed, and may be called neglectus. The second form mentioned is 
the one called terricolor by Von Berlepsch, but is really the subelegaus 
of Bonaparte, and this latter name should be employed in its place. 

The characters given in the books to separate waglert from subelegans 
are not very satisfactory. I can not find any difference in the color of 
the under parts (but should state that I have seen no males of neglectus), 
and the barring of the upper tail-coverts and rump are very uncertain 
and oceur in both forms more or less. There is a difference in size, 





1 Tsis, 1829, 512. 
2Biol. Cent. Am., Aves, II, 1895, 416. 
3 bis, 1880, 113. 
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especially in length of wing, which will aid in distinguishing them; the — 
size of the bill is, however, about the same in both forms. The best 
character I can find is in the extent of the red crown, which is con- 
tinuous with the nape in wagleri, but separated from it in subelegans, 
although this may prove of no value when a large series shall have 
been examined. What the difference on this point is between neglectus 
and the two just mentioned I am unable to say. 

In view of the above facts I would follow Dr. Allen! in restoring 
Bonaparte’s name subelegans for the Venezuelan form and the three 
birds will then stand: 


Deactivate. PrN 


. 
| 
Melanerpes subelegans (BONAPARTE). Venezuela; Tobago. 
Melanerpes subelegans wagleri (SALVIN and GOpMAN). Chiriqui, Panama, coast 
region of Colombia. 
Melanerpes subelegans neglectus, RICHMOND. Bogota. | 
As type of this last, I will designate No. 47081, U.S.N.M., female | 
adult; “Bogota;” Hon. A. A. Burton. Wing, 3.96; tail, 1.85; tarsus, — 
0.70; exposed culmen, 0.72 inches.—C. W. R.] 


Family CAPRIMULGID2. 
42. CHORDEILES ACUTIPENNIS (Boddaert). 
SOUTH AMERICAN NIGHT HAWK. 
Native name “aguaita camino,” i. e., road watcher, from its habit of 
flitting along the road at dusk and lighting in front of the traveler, 
I flushed a few in rambling through the serub near Porlamar, but 


secured only one. At El Valle I saw them flying overhead at early 
dawn, and they then looked exactly like our night hawk. 


Family MICROPODID®. 
43. CHAETURA CINEREIVENTRIS LAWRENCE], Ridgway. 
LAWRENCE’S SWIFT. 

Abundant at El] Valle shortly after daybreak, and again at sundown. 

One specimen secured. 

|This specimen is quite like the type, but the wing is a bit shorter.— 
OW oR] 

Family TROCHILID®. 
44, DOLEROMYA PALLIDA, Richmond. 
BUFF-BREASTED HUMMING BIRD. 
Doleromya pallida, Ricumonp, Auk, XII, October, 1895, p. 369. 

The characteristic feature of the vegetation of the flat coast region of 
Margarita is the post cactus, the“ cardon” of the natives, of which several 
Species occur, These upright, spiny posts would appear to the stranger 
as productive of nothing that would sustain life, but such is not the case. 





'Bull. Amer. Mus. Nat. Hist., IV, 1892, 55. 
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One species in particular (Cereus swartzii, Grisebach) bears at uncertain 
points along its columnar stem globular fruit, some of which are as large 
as small peaches. When green, they are hard and so thickly beset with 
needle-like spines that they can not be picked up even when broken off 
and lying on the ground. But as they ripen, their color turns from 
green to dark red, the spines separate and fall off in little clumps, the 
skin of the fruit cracks like an overripe fig, drops of nectar begin to 
trickle forth, and are at once detected by the buff-breasted humming 
bird, who hastens to make a delicious meal. But other keen eyes are 
also on a lookout for the treat, and very soon the big troupial tears his 
way into the sweet pulp, the mocking bird, yellow oriole, grassquit, and 
black and yellow honey creeper take what he leaves, and the empty ° 
shell withers in the sun and falls to the earth. In a few days I learned 
that the birds were better judges of fruit than I, and whenever I saw a 
buff-breasted hummer poised before the fruit of a cardén, I at once 
knocked it down with my gun barrel and proceeded to enjoy it. When 
ripe, the outer skin is easily separated from the pulp, which is dark red 
and glutinous, thickly filled with small, black, seeds like grains of 
powder. The flavor is delicious, somewhat like strawberry with the 
acidity removed. The buff-breasted hummers eat not only the juice 
but also the flesh of this fruit, and this, with the little tuberose-shaped, 
wax-like, coral-red flowers of the melon cactus and the larger flowers 
ef the tuna and cardones, constitute their food supply. They are not 
found where these do not occur in abundance, and they are therefore 
strictly limited to the coast region of Margarita. 

On the second day after my arrival at Margarita I was hunting in 
the scrub when I heard the notes of a bird singing near at hand. I at 
first thought that it was the gnat-catcher, which was common there- 
abouts, but as it struck me that the song was louder than a gnat 
eatcher’s, I walked up quietly, and to my surprise discovered that it 
emanated from a humming bird. It is a great mistake to think that 
humming birds can not or do not sing. The Amazilia alicie las a well- 
marked and strong song of three notes, repeated a varying number of 
times, and the little Chlorostilbon caribbea has a more varied though 
much weaker song, but the buff-breasted hummer is a nightingale com- 
pared to them. In singing they perch upon some prominent twig and 
elevate their beaks. The notes can be heard at a distance, and I 
quickly found that the easiest way to get specimens was to wait until 
one was heard singing and then go at once to the spot. In this way I 
secured some twenty, and could eaisly have gotten many more. As 
among the lot only two were females, I think that the males alone sing. 
On July 20 I found a nest with two eggs, incubated for a few days. 
It was saddled upon the branch of a small nettle bush only 2 feet from 
the ground, and was covered with lichens. The female sat with her 
tail high in the air and her wings beneath her tail. She was so fearless 
that she suffered ine to photograph her on the nest, and afterwards 
lift her off with my hand, when she immediately returned to the eggs, 





670 BIRDS FROM MARGARITA—ROBINSON. VOL. XVII. | 





_ ape —Male adult, No. 151069, U.S.N.M.; Margarita Island, July | 
5, 1895; Wirt encom: ; collector's No, 432. Similar to D. fallax, but — 


le h ies below, ae pale buify fulvous; metallic green of upper 
parts less br at and less brassy; size the same. Upper mandible 
and tip of lower, black; lower ae flesh color. Wing, 2.41; tail 
(central feathers), 1.40; exposed culmen, 0.82 inches. 

Female adult, No. 151070, U.S.N.M.; Marcos Island, July 4, 1895; 
same collector (No. 409). Does not differ from the male. Wing, 2.28; 
tail (central feathers), 1.34; exposed culmen, 0.85 inches. 

Lieutenant Robinson collected over twenty specimens of this species, 
which I have compared with three specimens of D, fallax belonging to 
_ the American Museum of Natural History and kindly loaned for that 
purpose by Dr. J. A. Allen, They are uniformly paler than the three 
examples of D. fallax, and all, without exception, have pale flesh-eolored 
lower mandibles, while those of D. fallax are apparently yellow when 
fresh. At any rate, the American Museum specimens have the appear- 
ance of having had yellow lower mandibles in life. There does not 
appear to be any appreciable variation in the amount of white on the 
outer tail feathers in D. pallida, and the area occupied by white on 
these feathers is the same in both species. 

In both forms the feathers of the under parts are edged with buff, the 
less exposed part of the feathers being different shades of falvous (light 
in D, pallida and darker in fallaxr), consequently, the more worn the 
plumage, the darker the birds appear. The majority of specimens of 
D, pallida are in somewhat worn plumage, while the three specimens 
of D. fallax are in quite fresh condition, hence the differences between 
the two species pointed out above will probably be greater when the 
two birds are compared in the same condition of plumage.—C. W. R.]| 


45. AMAZILIA ALICIA, Richmond. 


ALICE’S*HUMMING BIRD. 
Amazilia aliciw, RicHMOND, Auk, XII, October, 1895, p. 368. 


The range of this brilliant humming bird is just the reverse of that 
of the preceding—that is, none at all were found in the coast region, 
and only a fewin El Valle; but in ascending the heavily wooded moun- 
tains in rear, they became more abundant until when I had reached the 
perpetual clouds that hung about the peak and entered an atmosphere 
of mist, they were seen in all directions. The type specimen, a finely 
plumaged male, I shot from a mango tree as I sat in its shade drink- 
ing the milk of a cocoanut. It fell within a few feet of me and was at 
once seized by a wandering chicken which made off at full speed fol- 
lowed by me in hot pursuit. Fortunately there were no thorns to 
impede me, and although I broke down a banana plant in my headlong 
chase, I pressed the chicken so closely that it finally dropped my 
prize. 

| Type.—Male adult, No. 151067, U.S.N.M.; Margarita Island, July 


3 
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| 4, 1895; Wirt Robinson; collector’s No. 408. Forehead, forepart of 


crown, lores, ear-coverts, cheeks, sides of neck, and under parts bril- 
liant metallic green; nape, under wing-coverts, and avxillaries less 
metallic green, and of a brassy hue; hind crown, wing-coverts (except 
primary coverts, which have hardly a shade of metallic color), and back 
metallic reddish bronze, most intense on the latter, and almost disap- 
pearing on rump; upper tail-coverts pale chestnut, some of the feath- 
ers centered with purplish blue, which is visible only upon disturbing 
the feathers; under tail-coverts uniform pale chestnut, without any 
metallic centers to the feathers, and without admixture of whitish 
feathers; thighs and crissum silky white; flanks with a tuft of downy 
white feathers, which are normally concealed; wings blackish, with 
slight bluish reflections; tail blue black; upper mandible black, lower 
mandible flesh color except at tip, where black. Wing, 2.07; tail (outer 
feather), 1.27; depth of fork, 0.18; culmen, 0.80 inches. 

Female adult, No. 151068, U.S.N.M.; Margarita Island, July 9, 
1895; same collector (No. 483). Similar to the male, but duller; fore- 
crown and forehead much less brilliant, and not sharply separated from 
the bronzy shade of hind crown; abdomen mostly dull dusky gray. 
Wing, 2.04; outer tail feather, 1.24; depth of fork, 0.16; culmen, 0.81 
inches. 

Lieutenant Robinson brought back eight specimens of this pretty 
bird, which is named in honor of Mrs. Robinson. It is closely allied to 
Amazilia felicie of the adjacent mainland, but is evidently distinct. I 
have been unable at this time to compare the new species with males 
of felicie, but, fortunately, Lieutenant Robinson stopped long enough 
at Laguayra to collect six females of the latter, which are of excep- 
tional interest here, as they were collected at about the same time as 
those of the new form and are therefore in exactly the same state of 
plumage. Comparing females, then, the new form differs from /elicie in 
having the posterior part of the crown and back reddish bronze instead 
of green; in having the rump and upper tail-coverts practically with- 
out metallic color; the tail less brilliant and steel black instead of blue 
black; under tail-coverts uniform pale chestnut, without any metallic 
green or steel blue feathers. This species is also larger than A. felicie. 
In the series of six females of the latter, the under tail-coverts are 
mixed chestnut and metallic green or steel blue, with occasional gray- 
ish feathers; the upper parts are brassy green in four of the speci- 
mens, a wash of bronze on the back of the fifth, and quite as pro- 
pounced bronze in the sixth as in specimens of alicia, but the bronzy 
appearance is probably due to a stain in this specimen, and covers more 
of the rump and upper tail-coverts than in specimens of alicie. 

The sexes are easily separable in this species and from its close 
affinity to A. tobaci, A. erythronota, and A. felicia, the same is doubtless 
the case with them. The glittering green cap of the male sharply cut 
off from the duller remainder of the crown will at once distinguish it 
from the female.—C. W. R.| 
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46. CHLOROSTILBON CARIBBAA, Lawrence. j 
ATALA’S EMERALD. 


Abundant in El Valle and around the plantations in rear, but very | 
few seen in the coast region. . 
Humming birds which in Colombia are called ‘pica flores” or 

“chupa flores” (flower peckers or flower suckers), are called ‘ colibri” 
farther to the east, and at Laguayra ‘ tocuso” or ‘“ tocusito.” In Mar- 
garita, where the peculiarities of language amount almost to a dialect, 
these terms become ‘‘ tocucho” and * tocuchito.” 
[Ten specimens from Margarita are indistinguishable from others of 
this species.—C, W. R.| 


Family PIPRIDZ. 
47, CHIROXIPHIA LANCEOLATA (Wagler). | 
| 
LANCE-TAILED MANAKIN. 


Native names ‘“comi toro” and “tintoro,” from the fancied resem- 
blance of their notes to these words. 

They were abundant in the heavy forests in rear of El Valle and 
usually kept near the water courses. Their notes had a peculiar liquid 
and bell-like quality to them, like the lower tones of our wood thrush, 
and it was especially difficult to judge the distance and direction of 
the singer. At times the notes appeared double, and as I repeatedly 
saw a pair of males perched on the same branch and almost in contact, 
they may have been singing together, although in perfect unison. At 
Laguayra on July 25 I found a nest of this species. It was suspended 
in a fork of a stinging nettle, about 5 feet from the ground, and was so 
very shallow that I wondered why the eggs were not thrown out by the 
gentlest breeze. It contained two eggs, one addled and one on the 
point of hatching. They were large for the size of the bird and resem- 
bled the eggs of our red bird (Cardinalis). 


Family TYRANNID &#. 
48. MILVULUS TYRANNUS (Linnzus), 
FORK-TAILED FLYCATCHER. 
Native name ‘tijereta.” 
Abundant and coming in large numbers at early dawn to feed on the 
seeds of the copey. All that I saw were in badly worn plumage. 
49. TYRANNUS DOMINICENSIS (Gmelin). 
GRAY KINGBIRD. 


The native name ‘ pitiri,” derived from its note, recalls at once the 
sunilar name, ‘“pipiri,” given by Audubon. They were common both 
along the coast and in the interior. 
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50. TYRANNUS MELANCHOLICUS SATRAPA (Lichtenstein). 
CROWNED KINGBIRD. 


Common around El Valle, and associating with the fork-tailed fly. 
catcher in feeding on the seeds of the copey. 


51. MYIARCHUS TYRANNULUS (Miller). 
BLACK-BILLED PETCHARY. 


Common at all points on the island. At El Valle, on July 10, I 
found in a hollow in a small tree in an open field a nest of this species 
containing four fresh eggs. They cannot be distinguished from those 
of our great-crested flycatcher (MV. crinitus), and as is the case with our 
bird the nest contained the cast skin of a snake. 

[Six specimens are represented in the collection, These are referable 
to M. tyrannulus, rather than to Mr. Hartert’s form brevipennis.— 
GoW. B.] 

52. SUBLEGATUS GLABER, Sclater and Salvin. 
VENEZUELAN FLYCATCHER. 


Common in the scrub along the coast. 
[Three specimens differ from Venezuelan and Trinidad birds only in 
being slightly smaller.—C. W. R.] 


Family FORMICARIIDA. 
538. THAMNOPHILUS DOLIATUS (Linnzus). 
BARRED ANT SHRIKE. 


Common in all parts of the island. Some of their notes resemble 
the distant cawing of crows. When scolding at an intruder, both male 
and female elevate their crests, which seem to spring just in rear of 
their nostrils and not from the crown of their heads, as in other birds. 

[The specimens collected do not differ from those of the mainland or 
of Tobago. A female, apparently adult, has narrow subterminal black 
edges on the tertiaries, greater and primary wing-coverts, differing in 
this way from the numerous other females in our series.—C. W. kh. | 


54. FORMICIVORA INTERMEDIA, Cabanis, 
INTERMEDIATE ANT WREN. 


Common and often associated with the spine-tails, creeping about 
among dead brush and leaves. The young males have at first the 
plumage of the females and their breasts gradually become black in the 
same manner as the males of our black-throated green warblers. I 
found this bird abundant at Laguayra. 

[The Margaritan specimens differ very slightly from those from 
Laguayra in having a slightly longer bill.—C. W. R.| 

Proc. N. M. 95 43 
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Family DENDROCOLAPTID#. 


55). DENDROPLEX LONGIROSTRIS, new species. 
. MARGARITAN TREE CREEPER. 


Abundant in all parts of the island. Their nests are constructed in 
the post cacti. 

| Type-—Male adult, No. 151701, U.S.N.M.; Margarita, July 1, 1895; 
Wirt Robinson; collector’s No. 374. Similar to Dendroplex picirostris, 
but with longer bill and shorter tail; feathers of throat, foreneck, sides 
of head and superciliary line uniform buffy white, without darker edg- 
ings; liglt centers of feathers of lower breast twice as broad as in pici- 
rostris. Wing, 3.88; tail, 2.97; tarsus, 0.87; exposed culmen, 1.20 inches. 
“Legs pale brownish green; irides brown.” 

The two specimens, male and female, represented in this collection 
have been compared with a National Museum specimen trom Cartagena, 
and one from Bogota loaned by the American Museum. The last is 
labeled ‘*compared with type,” and found to be “typical.” Measure- 
ments of the four specimens are given below: 


Measurements of Dendroplex picirostris and D. longirostris. 





| Museum. | Sex. Locality. | Wing. | Tail. ae) men | 
| | | 
| Inches. | Inehes. Inches.) Inches. 
WESSNENe 2 =} -Atdullt Se ca.o- Cartapenarnencmaser aoe ere BOS ase 0.91 1.01 
Amt Mas:222)o a=: GO s2s2-585 ROcOtaHS esis aa fac see eee | 3. 86 | Selo . 88 1. 05 
UWUeSaNe M22) Male aduilltizsce) Marcaritalsncrcae seeeerteaieiae Bette 2. 97 . 87 1.20 
WOeAocc Female adult|-2--ed0i.2s2c0.cece epee oe ee | 3.91 2. 87 | . 90 1.18 | 





0. W. BJ 
Family FURNARIID. 
56. SYNALLAXIS ALBESCENS, Temminck. 
WHITE-THROATED SPINE-TAIL. 


Common in the serub, but none seen in the forest land. 

(Three specimens collected on Margarita appear to differ from vari- 
ous continental examples in having the throat and under parts purer 
white, under tail-coverts paler, shoulders and wing-coverts pale. Trini- 
dad birds are pretty close to the Margaritan ones.—C,. W. P~ 


Family ICTERIDZ. 
57. ICTERUS ICTERUS (Linnzus). 


TROUPIAL. 


Native name “trupial” or ‘‘tropial,” from its note. 
These conspicuous and loud-voiced birds were abundant in the coast 
region, where they fed on the fruit of the cardon. 


a a let eA lt 


wi dian se ll 
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58. ICTERUS XANTHORNUS (Gmelin). 


YELLOW ORIOLE. 

Native name “pespes.” 

Abundant in all parts of the island, except the heavy forest. Their 
long pendent nests were usually placed at the extremity of a waving 
leaf of a cocoa palin. 

[The Margaritan specimens of Icterus ranthornus differ considerably 
in size from continental birds. There appears to be no difference in 
color, but the dimensions (except length of bill) are decidedly beyond 
the limit found in both the continental form and the Curagao subspe- 
cies. The length of bill in the five specimens collected is intermediate 
between xanthornus and curasoénsis, but nearer the former. The wing 
and tail measurements of the two adult males from Margarita, two 
males from Curacao, and several from various parts of its continental 
range, are given below: 


Measurements of Icterus canthornus. 














Sex. | Locality. Wing. ‘Tail. | 
| 
= — oo ee | 
| | 
| Inches. Inches. 
Male adult..... DOM GLAalasen eae eee eee cisamee eae ee ee ene a wiateieo n= = -2)siaiar~ 3.54 | 3.30 
DOE cae | Venezuela ..-------------- 2-22-22 eee teense eee 3.538 | 3.18 
Domeecea=- Santas Marta 5-4: ce sce ss seis == =i se = =n Be aj eemtatelane 3.59 | 3.43 
| DOsseeeeee Seale Le eee ee ae ee era fa laahorola stoic laine <laipisteisis’ei= - 6-21 3.61 | 3.34 | 
DOS accessor CO a ee ie win siclaicie stain iesia = <a einian a= ainin 34611) -oede 
DOP oc eee Manco aritayen camer cssee 2c neers eire = -onna cise n= = =o -telelew en eimmnim me 3.90 | 3.55 
| ELI) OF tafe orevere wiogirere sor CC peter alasalesere teste eel ane elem oie ol 3. 80 3255 
Measurements of Icterus xanthornus curasdensis. 
Sex. Locality. Wing.| Tail. | 
Inches. Inches. | 
Male adult-..--. CURA BOS sectarian acces ea ee cies) \-'= = arenas se cle n iain see a 3.65 | 3.37 
Wotersses-- Vea LO te ae aaa ees are eae ete cle ta ian a letataye el stata tm im in fotatm sor 3.59 | 3.41 


C. W. B.] 
59. QUISCALUS INSULARIS, new species. 
MARGARITAN GRACKLE. 


Native name, ‘“angoleta.” 

Very abundant, especially near Porlamar, where they entered the 
yards in rear of the houses and even ventured upon our dining table in 
search of crumbs. At certain hours of the day they assembled in flocks 
of several hundred individuals and frequented heaps of partly decayed 
seaweed tossed up on the beaches. 

| Type.—Male adult, No. 151753, U.S.N.M.; Margarita, July 3, 1895; 
Wirt Robinson; collector’s No. 407. Similar to Q. lugubris, but larger; 
no difference in color in the male. Wing, 4.72; tail, 3.98; tarsus, 1.51; 
exposed culmen, 1.13 inches. ‘rides pale yellow.” 
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The female differs from the same sex in Q. lugubris in the much lighter, 
brownish gray color on throat, gradually passing away on breast and 
sides of body. The back and head are also lighter than in Q. lugubris. 
The color and pattern of coloration are very similar to those of the female 
of Molothrus ater, but are slightly darker. The wing, tail, and eculmen 
in both sexes are longer than in Q. lugubris. We have no specimens of 
the latter, and my comparison has been with four specimens belong- 
ing to the American Museum of Natural History. Measurements of 
these specimens, and of the three collected by Lieutenant Robinson, are 
here given: 


Measurements of Quiscalus insularis and Q. lugubris. 





. 1 
| Cul- | 
men. | 


Sex. | Locality. Wing. Tail. “Tarsus 
a Soe Tt 





| | \ 
Inches. Inches.) Inches. Inches. | 





1 
Male adult. -.... Marcaritae sas tos. Sescce operas eee sane ee Sane 4.76 3. 89 LSS eee 
DOs ne a eco CO)o = Stee sete See eee ee eee 4,72 3.98 1.31 143 
Female adult .-!..-..- QO! s2: oe at ee areata ee of cae canine 4.01 3.17 12 1. 02 
Male adult....- Mrimidad.- 2.2. cesses setae lesan 3 soe aces 4,42 e400) 249) E05 
DO jee SPibish’ Guiananecash ace awa -t oneseamesces 4.31 3.58 125 1. 04 
TON eres SyaccrScel| vanacage ee egpeye tere See ote tatre arcs et rarer ner roe eye ee 4.35 3.58 iat 1.01 
Hemale:-adult<.|"Erinidadere scence see ae eee eee 3.88 3.18 ee, .93 


C. W. B.] 
Family FRINGILLID. 
60. CARDINALIS ROBINSONI, Richmond. 
ROBINSON’S CARDINAL. 
Cardinalis robinsoni, RICHMOND, Auk, XII, October, 1895, 370. 


Native name ‘ guayamate.” 

Common in the coast region. Their song does not resemble that of 
our cardinal. 

| Type.—Male adult, No, 151072, U.S.N.M.; Margarita Island, July 8, 
1895; Wirt Robinson; collector’s No. 460. Similar to C. pheniceus but 
smaller, with considerably shorter crest. Apparently no difference in 
color. Wing, 3.26; tail, 3.29; tarsus, 0.96; culmen, 0.76; length of crest, 
1.17 inches. | 

The female, of which two specimens are in the collection, differs simi- 
larly in dimensions. 

The two females are pale creamy buff below, slightly darker ochra- 
ceous on flanks and sides of body. The single female of C. phaniceus 
at hand for comparison is deep ochraceous buff below, with the middle 
of the abdomen buff. This apparent difference in color between the 
females of the two forms may be due to the condition of plumage in 
the specimens examined, those of C. rebinsoni being in worn and that 
of C. pheniceus in fresh plumage. 

One of the females of C. robinsoni differs from the other, and from 
the female of C. phaniceus, in having the scarlet vermilion of the crest, 
under part of wing and tail replaced by ochraceous yellow; it is other- 
wise quite similar. 


4 


or 
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Measurements of a pair of C. phaniceus from Lake Maracaibo and of 
five specimens of C. robinsoni are here given: 


Measurements of Cardinalis phaniceus. 


Sex. Locality. Wing.!| Tail. |Tarsus. Ex. Length 
‘ cubnen. of crest. 
Inches. Inches. Inches. Inches. Inches. 
Male adult .--.. Make VManracaibOss 5a. senses) cs cele 3. 45 3. 60 0. 94 0.73 1. 63 


Female adult ..)..-.-.- OP ees tcmece in Soseea seat eoeenes 3. 33 3.00 .97 G4 1,43 


Measurements of Cardinalis robinsoni. 


Ex. Length | 


Sex. Locality. Wing. Vail. Tarsus. , 
: culmen. of crest. 





Inches. Inches. Inches. Inches. Inches. 


3. 26 3. 29 0. 96 0.76 ea 

HD) Ose eee, aes Se, COP iescnioce cacicese mee esece oeee 3. 20 3. 20 .95 . 69 1.13 
DORSseeee.celeees 00) cn ROE er a 3. 20 3.10 .95 .70 1.18 
Female adult ..|....- Om aieriis oo ese cce seek ecee ye 3013 3.06 .91 . 69 1S 
Ossene sea ee oes O Paes ceseccccsesess soecesecseee 3. 20 3.13 .99 .73 1.25 


C. W. B.] 
61. VOLATINIA JACARINI SPLENDENS (Vieillot). 
GLOSSY GRASSQUIT. 


I saw at El Valle perhaps a half dozen individuals. As in the case 
of Tachyphonus melaleucus, the white shoulder patches become hidden 
in made-up skins. 


62. EUETHEIA OMISSA (Jardine). 
VENEZUELAN GRASSQUIT. 


Plentiful in the scrub near the coast. 

[This is the form represented on Margarita. A male from this island 
and one from Laguayra are very much alike, except that the under tail- 
coverts in the former are blackish, with light olive grayish edgings, 
while in the latter these are broadly edged with yellowish white. In 
other respects they are quite similar.—C. W. h.| 


Family TANAGRID 2. 
63. TACHYPHONUS MELALEUCUS (Sparrman). 
BLACK AND WHITE TANAGER. 


A good many of these tanagers came to feed on the seeds of the 
copey. 
64. TANAGRA PALMARUM MELANOPTERA (Hartlaub). 


BLACK-WINGED PALM TANAGER. 


Native name ‘“‘chiquia,” from its note. 
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65. TANAGRA GLAUCOCALPA (Cabanis). 
GLAUCOUS BLUE-WINGED TANAGER, 


Native name ‘ azulejo.” 

These two tanagers were equally abundant around El] Valle. Their 
favorite food was the ripe papaya fruit, but they also fed on mangoes 
and copey seeds. 

[Between two Margarita examples and two from Sabanilla, Colombia, 
there is some color difference, the former being somewhat brighter blue 
on breast and sides, and brighter in color generally, which, however, 
may be due to their fresh condition, the other specimens being old 
skins. The Margaritan examples are slightly larger, with more robust 
(but not longer) bills. The differences in dimensions may be seen in the 


following table: 
Measurements of Tanagra glaucocalpa. 
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C. W. RB] 


Family HIRUNDINID A. i 
66. PROGNE CHALYBEA (Gmelin). 
STEELY-BACKED MARTIN, 


Native name, ‘“ golondrina.” 
A large colony of these had their nests under the tiles of the houses 
in Porlamar, and a second colony nested in the church at El] Valle. 


Family VIREONID 4%, 


67. VIREO CHIVI AGILIS (Lichtenstein). 
AGILE VIREO. 


Common in the forests around El Valle. Its resemblance to a highly 
colored red-eyed vireo is strengthened by a portion of its song, which 
is indistinguishable from that of our bird. 

|A single specimen in the collection appears to be perfectly typical.— 
10 Wier hcl) 

68. HYLOPHILUS GRISEIPES, new species. 


GRAY-FOOTED HYLOPHILUS. 


This little vireo was common in the coast region and was usually 
found in the cactus hedges bordering the road, where its actions seemed 
much like those of our Maryland yellow throat. 
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[ Type.—Male adult, No. 151741, U.S.N.M.; Margarita, July 3, 1895; 
Wirt Robinson; collector’s No. 401. 

Upper parts olive green, clearer greenish on rump and upper tail- 
coverts, with a grayish wash, particularly on top of head; tail similar, 
edged externally with lighter green, inner webs of most of the feathers 
narrowly edged with yellowish green; primaries blackish brown, 
becoming lighter on secondaries and tertiaries, which latter are similar 
in color to the tail, and bordered on outer webs with greenish like outer 
webs of the reetrices; wing-coverts similar to the back; bend of wing, 
axillaries, under wing coverts, inner webs of quills (except at tips), and 
under taii-coverts bright light yellow, deepest on axillaries, and least 
so on under tail-coverts. Throat grayish white; center of breast and 
sides of abdomen creamy buff; center of abdomen buffy silky white; 
sides of breast, body, and flanks greenish buff; superciliary line gray- 
ish buff; lores, sides of forehead, near bill, and sides of head grayish 
white. Bill blackish, paler at base of lower mandible; legs and * feet 
grayish-lead.” Wing, 2.05; tail, 1.69; tarsus, 0.67; exposed culmen, 
0.43; exposed portion of first primary, 0.74 inches. A second inale 
measures: Wing, 2.12; tail, 1.59; tarsus, (0.68; exposed culmen, 0.39; 
exposed portion of first primary, 0.68 inches. 

This species appears to be most closely related to H. flavipes, but is 
smaller, without the yellowish bill and feet, and lacks the yellowish 
tinge on the under parts, superciliary line, forehead, lores, ete. It has 
the dark feet of aurantiifrons, but differs from it very decidedly in 
other respects. It is also apparently quite different from H, ferruginet- 
frons and H. luteifrons of Sclater. 

C. W. B.| 


Family COEREBID 4%. 
69. COEREBA LUTEOLA Cabanis), 
VENEZUELAN HONEY CREEPER. 
Common in the scrub, feeding principally on the fruit of the cardoén. 
(Two males from Margarita do not differ from others of this species.— 
C. W. B.| 


70, ARBELORHINA CYANEA EXIMIA (Cabanis). 
VENEZUELAN GUIT-GUIT. 


The native name of this beautiful little bird, ‘“eopeicillo,” is given 
because it feeds almost entirely on the seeds of the copey. 

At certain hours of the day they swarmed in the tree tops. In speci- 
mens from Margarita the beak is nearly one-third longer than in 
others from various parts of its Central and South American range, 
and this variation might possibly be accounted for from the fact that, 
being unable to tear the thick rind of the copey fruit, they must depend 
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upon reac Hine the seeds in Ge narrow clefts by means of tee slender 
and long beaks. 

[A series of thirteen specimens from Margarita present the characters 
claimed for this subspecies very clearly. The accompanying figure, 
representing an average Central American bird, and also the longest- 
billed Margaritan specimen, will show the great difference in length of bill 
between the two forms. Specimens of A. e. eximia from the mainland 
of Venezuela (from whence the form was originally described) are not, 
judging from the materialin the U.S. National Museum collection, very 
constant in regard to the characters of this subspecies, some of the 
specimens from that country being very close to the true cyanea. There 
is also a wide variation in length of bill in 
specimens from Trinidad and Tobago, where 
eximia appears to occur. 

The average length of the exposed culmen 
in ten males from larg asta is 0.82 inch, the 
extremes being 0.75 and 0.90 ineh. Dr. J. A. 
Allen gives the average length of exposed 
culmen in fifteen males from Matto Grosso, 
selected at random, as 0.54 inch, with ex- 
Se hla kun 8 GYAnEA seems” Of 0:45 and:0:59 aneh, theses figures 

all falling considerably below the minimum 
measurement in the Margaritan males. 

In three Margaritan females the exposed culmen averages 0.78 inch, 
with 0.85 and 0.64 inch as extremes, the last being much the shonin 
of the entire series. In nine males the wing measurements average 
2.56 inches, with extremes of 2.48 and 2.70 inches; the fifteen males 
measured by Dr. Allen average 2.68 inches, with extremes of 2.57 and 
2.76 inches, 

The Margaritan birds do not differ in color from those of other loeali- 
ties, and in this respect individuals from one end of the bird’s range to 
the other are remarkably uniform.—C. W. R.} 











Family MIMIDA. 


71. MIMUS GILVUS (Vieillot). 
GRACEFUL MOCKING BIRD. 


Native name “ paraulata.” 

With the exception of the scaled dove, this was the most abundant 
bird on the island, being found everywhere except in the heavy forest. 
On July 15 I found a nest with three partly incubated eggs which were 
indistinguishable from those of our mocking bird. 

{In three specimens from Margarita the length of the exposed eul- 
men varies from 0.75 to 0.85 inch, giving the birds a place intermediate 
between gilvus and rostratus.—C,. W. R.| 


ee ee 


/ 
; 
. 
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Family SYLVIIDA. 
72. POLIOPTILA PLUMBICEPS, Lawrence. 
LAWRENCE’S GNATCATCHER. 
Polioptila plumbiceps, LAWRENCE, Proe. Acad. Sci. Phil., 1865, 37. 


Abundant at all points on the island, its habits closely resembling 
those of our gnateatcher. 

| Five specimens, including two males, were collected at Laguayra and 
Margarita. These are sufficiently distinct from P. nigriceps of western 
Mexico to deserve a name, and P. plumbiceps of Lawrenee, although a 
misnomer, is the only available name I have been able to find. This 
species was based on a female or young male from Venezuela, and was 
thought by Mr. Lawrence to represent a fourth section of the genus, 
having the entire crown dark plumbeous. The adult male has, how- 
ever, as black and glossy a cap as P. nigriceps. From the type and 
two other specimens of P. nigriceps the present specimens differ in 
having considerably shorter tails (average about 0.50 inch), wing and 
tarsus also a trifle shorter, and in having slightly broader bills. The 
white edging on the outer webs of tertiaries is prominent in the Vene- 
guelan and Margaritan specimens. The black base of the outer tail 
feather may end obliquely or transversely (as in two females from 
Laguayra), but in three of the specimens is slightly oblique, and in all 
of the specimens is concealed by the under tail-coverts.—C. W. R.| 


Family TURDID%. 
73. PLATYCICHLA CARBONARIA (Lichtenstein). 
YELLOW-BILLED THRUSH. 


Beak, feet, and lids gamboge yellow, skin around eye yellowish. 1 
saw only two individuals and they were in the heavy forest up in the 
region of perpetual mist. 


II. BIRDS OBSERVED AT GUANTA, VENEZUELA. 


On the return trip from Margarita to Laguayra our steamer stopped 
for a few hours on July 2 to take on coal at Guanta, a port 12 miles east 
of Barcelona. The harbor is almost landlocked and thoroughly pro- 
tected on three sides by high hills. It has a commodious wharf erected 
by an English company operating a railroad from Guanta to Barcelona, 
and thence some miles farther into the interior to a coal mine, whence 
the company is obtaining a good supply of coal. The hills surrounding 
the harbor are fairly well clothed with trees, and the shores are thickly 
fringed with mangrove swamps, which, owing to the breeze being shut 
off by the hills, reek with malaria. At the back of the harbor there 
is a flat valley, down which a tortuous stream creeps sluggishly in a 
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bed of tenacious blue mud. This valley contains a very extensive cocoa- 
nut grove, with plantains growing beneath the trees. In the mud at 
the foot of these trees large blue crabs (Cardisoma guanhumi, Latreille) 
have their burrows, and sit, like spiders, watching for prey. They 
made off with two of the birds that I shot before I could reach them. 
The little red squirrels (Sciurus estuans hoffmanni), the ‘“arditos” of 
the natives, are abundant here. I spent about two hours in this grove 
with my butterfly net and my gun, and was kept busy. Birds were 
seen in every direction and in the greatest abundance; pigeons, doves, 
parrakeets, flycatchers, caracara eagles, hawks, delicate little swallow- 
tailed swifts (Panyptila cayennensis?) flying high in the air, and no less 
than eight different species of humming birds. The following is a very 
lnperfect list of my observations: 


1. SULA, sp. 
2. PELECANUS FUSCUS, Linnzus. 
3. LEPTOTILA, sp. 
4. COLUMBIGALLINA PASSERINA (Linnzus). 
5. SCARDAFELLA, sp. 
6. CATHARISTA ATRATA (Bartram). 
7. POLYBORUS CHERIWAY (Jacquinot). 
8. CONURUS, sp., probably C. AARUGINOSUS. 
9. CROTOPHAGA ANI, Linneus. 
10. PANYPTILA CAYENNENSIS? 
11. GLAUCIS HIRSUTUS (Gmelin). 
12. PHAZE THORNIS, sp. 
18. HYPUROPTILA BUFFONI (Lesson). 
1d, FLORICOLA LONGIROSTRIS ( Vieillot). 
15. AGYRTRIA VIRIDISSIMA (Lesson). 
16. AMAZILIA FELICIZ (Lesson). 
17. CHLOROSTILBON CARIBBAA, Lawrence. 
I8. HELEODYTES NUCHALIS (Cabanis).} 

The large wrens (Heleodytes nuchalis) were especially abundant in 
marshy thickets along the little stream. They were very voluble, aid 
were continually spluttering out a magnified edition of the bubbling 
song of our little marsh wren. Like our marsh wrens, they seem to 


build surplus nests, for I found no Jess than six in one small bush. 
The nests of cocoa palm fiber, lined with hair and feathers, are covered 

'Fresh colors of a female collected are: Irvides yellowish white; legs light lead; 
beak brownish above, flesh below. 
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over and have two openings. I found several nests with egos: one 
contained eight fresh eggs, most of which were white, but some faintly 
spotted with reddish brown. 





III. BIRDS OBSERVED AT LAGUAYRA, VENEZUELA. 


I spent altogether ten days at Laguayra, June 20 to 27 and July 23 
to 26, but finding the birds in very poor plumage, | obtained only some 
thirty skins and confined myself to insects. 

The lofty mountains in rear of Laguayra descend precipitately into 
the sea, having at their feet a narrow strip of fairly level ground, in 
some places barely 100 yards wide. The lower portions of these moun- 
tains are scantily clad with a growth of scrubby thorn trees and cactus, 
but near their summits, where the needed moisture is furnished by the 
condensation of clouds, there are heavy forests. Such is the steepness 
of the mountain slopes that these forests are practicaliy inaccessible. 
However, at a few spots streams find their way down to the sea, and 
by ascending the ravines which serve as their beds, one can penetrate 
to some distance from the coast. Such a stream is found three-quarters 
of a mile east of the town, and in my daily excursions I usually followed 
up its course for probably a couple of miles, where progress was stopped 
‘by almost perpendicular slopes. The ravine was well wooded and bird 
life was abundant, as it was also around the edges of the fields on the 
flat coast strip. High up in this ravine I caught a small light-coloied 
erab (Pseudothelphusa), which lived in burrows among the roots of 
trees, and which has proved to be anew species. [also got a number of 
lizards and snakes here, and found butterflies in great abundance, 
especially the Heliconias, Callidryas, and Ithomias. This was the only 
spot where [ found Morphos and Calligoes, but they were all badly tat- 
tered and worn. 

The number of birds that I identified is but small in proportion to 
those that I observed. The following is therefore a very imperfect list 
of the birds of the vicinity of Laguayra: 


1. STERNA, sp. 


Abundant. 
9. PELECANUS FUSCUS, Linnezus. 
Abundant. : 3 
8. FREGATA AQUILA (Linnezus). 
Abundant. 


4. EUPSYCHORTYX, sp. 
A pair seen. 
pen PLO TlZAs sp: 
Many seen. 


~ 


5 COLUMBIGALLINA PASSERINA (Linneus). 


Abundant. 
7. CATHARTES AURA (Linnzus). 
Abundant. 
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8. CATHARISTA ATRATA (Bartram), 
Abundant. 

9. CROTOPHAGA ANI, Linnzus. 
Abundant. 
10. COCCYZUS MELANOCORYPHUS, Vieillot. 

One obtained. 

11. CERYLE AMERICANA (Gmelin). 
One seen. 

12. MELANERPES, sp. 
One shot. 
13. CHAETURA, sp. 

Abundant. 

14. GLAUCIS HIRSUTUS (Gmelin), 
One seen. 

15. HYPUROPTILA BUFFONI (Lesson). 

A pair obtained. 

16. AMAZILIA FELICIA (Lesson). 
Abundant. 


17. CHLOROSTILBON CARIBBA, Lawrence. 


Abundant; some young males obtained in June in an intermediate 
stage of plumage. 
18. THAMNOPHILUS DOLIATUS (Linnzus). 
Common. 
19. FORMICIVORA INTERMEDIA, Cabanis. 
Abundant. 
20. CHIROXIPHIA LANCEOLATA (Wagler). 


Common in the forest. 


21. POGONOTRICCUS,! sp. 
One shot. 


22, PLATYRHYNCHUS MYSTACEUS INSULARIS,? Allen. 
One skin obtained. 
23. TODIROSTRUM CINEREUM (Linnzus). 
Common. 


24. QUISCALUS, sp. 
Common. 











‘(This specimen is immature, and so different from the adults of any of the known 
species that Iam unable to identify it. In color it somewhat resembles Sublegatus 
glaber, but the wing bars are tinged with bitfy brown instead of white.—C. W. R.] 

*[A specimen with a slight coronal patch, marked female, agrees in this respect 
with several females collected in Trinidad by Mr. Chapman. This example is very 
close to Trinidad birds, but is darker green on the upper parts, the wings are less 
brown, the wing bars are lighter, the ear-coverts and orbital ring are clearer yellow, 
and the abdomen is also clearer and lighter yellow. These differences are not very 
pronounced, however. The type female from Tobago is somewhat lighter on the 
back than Trinidad examples, and the latter bear the same relation to the Laguayra 
specimen. The last named is the farthest removed from LP. mystaceus from Brazil, 
and also from the type of insularis.—C. W. R.] 
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25. VOLATINIA JACARINI SPLENDENS ( Vieillot). 


Common. 

26. EUETHEIA OMISSA (Jardine). 
Abundant. 

27. TACHYPHONUS MELALEUCUS (Sparrman). 

Common. 
28. TANAGRA CANA ? 
Common. 

29. PROGNE CHALYBEA (Gmelin). 
Common. 

30. ATTICORA CYANOLEUCA (Vieillot). 

Abundant. 
31. VIREO CHIVI AGILIS (Lichtenstein). 
Common. 

32. COEREBA LUTEOLA (Cabanis), 
Jommon. 

33. POLIOPTILA PLUMBICEPS, Lawrence. 

Common. 


34. THRYOTHORUS RUTILUS, Vieillot. 
One obtained. 
35. TROGLODYTES RUFULUS, Cabanis. 
This species is common, nesting in the crevices among the leafstalks 


of the cocoa palms. Its song is almost exactly the same as that of our 
house wren. 








ekaal. 
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LIST OF COLEOPTERA COLLECTED ON THE TANA RIVER, 
AND ON THE JOMBENE RANGE, EAST AFRICA, BY MR. 
WILLIAM ASTOR CHANLER AND LIEUTENANT LUDWIG 
VON HOHNEL, WITH DESCRIPTIONS OF NEW GENERA 
AND SPECIES. 


By MARTIN L. LINELL, 
Aid, Departnent of Insects. 


DURING the East African expedition of Mr. Chanler and Lieutenant 
von Hohnel,in 1895 from the coast to Hameye, along the River Tana, 
149 species of Coleoptera were collected. In 1894, on their expedi- 
tion to Jombene Range, northeast of Mount Kenia, the same gentlemen 
collected 45 species, out of which only three proved identical with those 
obtained on their first expedition. It may be of interest to publish a 
systematic list of these species, with descriptions of such new forms, 
34 in number, that apparently have not yet been classified in entomo- 
logical literature. In four instances it has been found necessary to 
erect hew genera. 


POLYHIRMA CHANLERI, new species. 


Elongate, black, feebly shining; antennie with the three basal joints 
griseopilose, the others obscure, compressed, subcarinate: Front deeply 
and broadly bisuleate; the sulci straight, with long, appressed, yellowish 
gray hairs. Vertex broadly bifoveate, hairy. Thorax elongate, cordate, 
margined at sides, densely punctured; disk with two stripes of black, 
short, erect hairs; the broad median channel and the sides with long, 
transversely appressed, yellowish hairs; a long, deep basal fovea each 
side; posterior angles obtuse. HElytra elongate, strongly narrowed at 
base, broadest behind the middle, obliquely truncate at the apex and 
with the suture produced, forming a slight emargination; disk with 
short, black, suberect hairs and with two whitish gray spots each side, 
the first pair a little before the middle on the third interval, longitu- 
dinally oval, surrounding a large fovea; the second pair a little larger, 
oblique, at apical fourth, on the fourth to the seventh interval; a short 
scutellar stripe, and the lateral margin, with long, appressed, yellowish 
gray hairs, the former reaching only one-fourth the length of the 
elytra, the latter dilated toward the apex; strive deeply and coarsely 
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punctured on the basal half, more finely at the sides and almost oblit- 
erated toward the apex; the second, fourth, and sixth intervals acutely 
szarinate from base beyond the middle. Ventral surface and legs 
sparsely griseopilose. 

Type-—No. 16, U.S.N.M. Three examples, Tana River. Length, 
25 mmm. 

This species resembles Polyhirma polioloma, Chaudoir, in the form of 
head and thorax, and Polyhirma alternata, Rattray, in the elytral sculp- 
ture. The maculation of the elytra is peculiar. 


PSEPHUS HOEHNELI, new species. 


Fusiform, uniformly brown, shining, sparsely covered with long pale 
hairs. Antenne ferruginous, feebly serrate, the third joint equal to 
the fourth, in the male nearly reaching the apex of the posterior angles 
of the thorax, in the female somewhat shorter. Front convex, with 
broadly rounded margin, densely and coarsely punctate, the punctures 
ocellate. Thorax somewhat longer than broad, gradually narrowed 
from base, rounded at anterior angles, coarsely punctate, more densely 
at sides, punctures ocellate; a broad median channel from base to 
middle, where it abruptly ends; base transversely and deeply impressed 
at the sides; posterior angles not divergent, carinate. Elytra as broad 
as thorax, parallel for two-thirds of the length, deeply punctato-striate ; 
intervals slightly convex, coarsely and muricately punctate, somewhat 
transversely scabrous. Ventral surface densely but more finely pune- 
tulate. Legs ferruginous. 

Type.—No.17, U.S.N.M. Three examples, Tana River. Length, 14 
to 15 mm. 


PLACOCERUS FULVUS, new species. 


Elongate, fulvous above with short fulvous pubescence and sparse, 
long, erect, black hairs. Ventral surface, antenne, and legs bluish 
black, with long, grayish and black hairs. Front with two deep tulvo- 
tomentose impressions, separated by a longitudinal black carina; ver- 
tex with a broad black stripe; eyes moderately granulate, emarginate 
in front, with long, black hairs, and on posterior half covered with very 
dense short, yellow pubescence; mandibles long, strongly curved, acute, 
black; maxillary palpi black, with terminal joint lanceolate, yellow at 
the apex; labial palpi much longer, pale yellow, with terminal joint 
black, longer than second, broadly dilated toward apex, strongly com- 
pressed, apical margin convex. Antenne longer than head and thorax; 
first joint stout, a little curved, twice longer than broad; second small, 
transverse; third wider, triangular; fourth to eleventh strongly dilated, 
forming an almost continuous flat disk, about five times as long as 
wide, broadest at sixth and seventh joints; last joint longer than broad, 
rounded at tip, fourth to tenth transverse. Thorax somewhat broader 
than long, strongly constricted at base and apex, with three black 
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dorsal stripes, the middle one broader, entire, the others abbrevi: ated 
at either end. Elytra nearly twice broader than thorax, strongly pune- 
tato-striate, punctures transverse, closely placed; intervals narrow, 
finely rugose. 
Type.—No. 18, U.S.N.M. One example, Jombene Range. Length, 
10 mm. 
ORPHNUS THORACICUS, new species. 


Oval, convex, rufo-castaneous, polished. Head very short, sparsely 
punctulate; clypeal margin reflexed, serrate; front with a strong, sub- 
erect, conical horn at middle and a short carina at inner margin of the 
eye. Thorax strongly transverse, continuously margined; anterior 
angles acute, posterior obtuse, nearly rounded; base truncate; disk 
deeply and broadly excavate from the anterior margin three-fourths of 
the length toward base; excavation bilobed behind; the sides in front 
strongly conically elevated; a few coarse punctures on the sides of the 
disk. Seutellum semioval, smooth. Elytra twice as long as thorax, 
broadly conjointly rounded at apex; humeri prominent; disk with short 
irregular striz of coarse punctures near the scutellum and around the 
humeral umbones; sutural stria obsolete. Ventral surface sparsely 
hirsute. Anterior tibiwe strongly tridentate; spurs of posterior tibiz 
long, reaching the apex of second tarsal joint. 

Type.—No.19, U.S.N.M. One example, Tana River. Length, 5.5mm. 


SERICA CONSIMILIS, new species. 


Broadly oval, dark ferruginous, sericeous, somewhat shining, rather 
densely punctate, rufo-ciliate at sides. Antenne ten-jointed, light fer- 
ruginous; club three-jointed, somewhat longer than the stem. Clypeus 
separated from the front by an obtusely elevated, strongly arcuate line, 
densely punctate, with apical margin truncate, obsoletely tridentate. 
Thorax evenly convex, twice broader than long, widest at base, slightly 
narrowed to middle, strongly obliquely convergent in front; anterior 
angles produced, posterior angles obtuse. Scutellum triangular, smooth 
at apex. Elytra at base broader than thorax, somewhat wider at mid- 
dle, broadly rounded at apex, rather strongly punctatostriate; sutural 
stria more deeply impressed posteriorly; intervals irregularly punctate, 
slightly convex. Pygidium convex, punctate. Ventral surface and 
legs ferruginous, tarsi darker. Anterior tibie strongly bidentate. 
Claws all equally cleft. 

Type.—No. 20, U.S.N.M. One Ecamnle: Tana River. Length, 9 mm. 


SERICA NITIDIROSTRIS, new species. 


Breadly oval, convex, light ferruginous, sericeo-opaque, vaguely 
rugosopunctate. Antenne testaceous, ten-jointed; club four-jvinted, 
somewhat longer than the stem, the first lamella only one-fifth as long 
as the others. Clypeus very shining, coarsely cribrose, separated from 
front by an elevated, arcuate line; rather strongly reflexed at apex, 
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slightly emarginate. Thorax uniformly convex, twice broader than long, 
surrounded with a narrow black margin and with a small round black 
spot on each side of disk; sides fimbriate with long red hairs, conver- 
geut from base, rounded in front; posterior angles obtuse, anterior 
angles slightly produced. Scutellum triangular, narrowly margined 
with black. Elytra fimbriate at sides, gradually widened from the base, 
broadly rounded at the apex, distinctly punctato-striate ; suture nar- 
rowly black. Pygidium almost flat, obsoletely rugulose. Ventral sur- 
face obsoletely rugose; posterior cox strongly punctate. Legs lined 
with black; posterior tarsi infuscate; anterior tibize stron gly bidentate; 
claws all equally cleft. 

Type.—No. 21, U.S.N.M. One example, Tana River. Length, 8 mn. 


TROCHALUS SUBROTUNDUS, new species. 


Broadly oval, subglobose, brownish black, iridescent. Head irreg- 
ularly deeply punctate; lateral margins strongly reflexed, broadly 
Subsinuate before the eyes, strongly convergent; clypeus distinctly 
separated from the front by an arcuate elevated line, deeply constricted 
before the apex, and with a short, acute median carina; labrum reflexed, 
bisinuate, subbidentate. Antenne ferruginous, ten-jointed; club three- 
jointed, longer than the stem. Thorax evenly convex, densely and 
strongly punctate; sides marginate, broadly rounded, strongly conver- 
gent, with the anterior angles acute, posterior angles obtuse; base 
broadly lobed at middle. Seutellum large, triangular, rather densely 
punctured, Elytra more distinetly iridescent, truncate at the apex, 
finely punctato-striate on the disk, very obsoletely toward the sides; 
intervals coarsely but vaguely punctate, obliquely subrugose. Pygid- 
ium convex, very shining, rufopiceous, sparsely and strongly punctate. 
Ventral surface shining, rufopiceous, sparsely and strongly punctate. 
Legs rufous. Anterior tibize bidentate. 

Type.—No, 22, U.S.N.M. Two examples, Tana River. Length, 7mm. 


PEGYLIS RUFOMACULATUS, new species. 


Oval, reddish brown, finely and sparsely pubescent; above coarsely 
punctate, with fine distinct punctures intermixed; pygidium and ven- 
tral surface finely rugose. Antenne ten-jointed; club three-jointed, as 
long as the stem. Clypeus rugose, entire, rounded, with the margin 
reflexed; frontal carina distinct, straight. Thorax very short, broadest 
at middle; sides strongly rounded, obliquely convergent toward apex; 
anterior angles obtuse but somewhat prominent, posterior angles nearly 
rounded; disk canaliculate at middle with a round impression each side; 
base broadly bisinuate; scutellum broad, semioval, finely punctulate, 
and with a few coarse punctures each side. Elytra reddish, variegated 
with large black spots; sides rounded, broadly dilated at middle; 
suture distinctly elevated; two obsolete dorsal carinw. Anterior tibie 
strongly bidentate. Claws cleft at tip, the superior part longer. 

Lype.—No. 23, U.S.N.M. One example, Tana River. Length, 16mm. 
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SCHIZONYCHA LONGITARSIS, new species. 


Oblong, parallel, rufotestaceous, shining. Head broad, black; elyp- 
eus reddish, reticulately punctured, with margin broadly reflexed, 
rounded at sides, subemarginate at middle; frontal carina arcuate, 
abbreviated near the eyes; front flattened, submuricately punctured; 
vertex without carina, smooth, posteriorly with a few coarse punctures. 
Thorax twice broader than long, unevenly convex, narrowed in front; 
side margins depressed, strongly rounded, suberenulate; anterior 
angles rounded, posterior angles obtuse; base broadly bisinuate; disk 
more or less infuscate, irregularly, sparsely punctate, punctures ocel- 
late. Scutellum triangular, smooth, coarsely punctate at sides. Elytra 
at base as broad as thorax, subangulately explanate just before mid 
dle, evenly and rather densely, rugosely punctate, each puncture 
with a small seale; suture and margin narrowly infuseate. Pygidium 
smooth at middle, a few coarse punctures at sides. Ventral surface 
with sparse, setigerous punctures. Antenne nine-jointed. Legs very 
long; anterior tibie strongly tridentate; claws dentate at base, cleft at 
tip with the superior part shorter, very thin. 

Male.—Antennal club longer than the stem. Tarsi, especially on the 
anterior legs, strongly elongate. Posterior tibial spurs dissimilar, the 
outer one large, flat, lanceolate; the inner one short, strongly curvate. 
Last ventral segment with a triangular impression, deeply canaliculate 
at middle. Pygidium deplanate at middle. 

Female.—Tarsi less elongate. Antennal club much shorter than stem. 
Last ventral segment convex, semicircularly emarginate at apex. Py- 
gidium very strongly excavate at middle, more deeply toward apex. 
Posterior tibial spurs subequal. 

Types.—No. 24, U.S.N.M. Four males and one female, Tana River. 
Length, 15 mm. 


ANOMALA CRASSA, new species. 


Ovate, convex, glabrous, shining black. Head broader than long, 
rugosely punctate; clypeus rounded, with broadly elevated, entire mar- 
gin; eyes large, globose; antenne dark ferruginous, club longer than 
the stem. Thorax one-half broader than long, narrowed in front, con- 
tinuously margined, finely and sparsely punctulate, with a large, round, 
deeply impressed fovea, equidistant from base and apex on each side 
toward the margin; color clear reddish brown, with a broad median 
stripe and a large round spot each side shining black. Seutellum sub- 
triangular, black, sparsely punctulate. Elytra black or reddish brown, 
with sides rounded, broadest just before middle, strongly punctato- 
striate; second interval broader, coarsely irregularly punctate, the 
others subequal, smooth; scutellar impression wanting. Pygidium 
more or less red, slightly, transversely, rugosely punctate, smoother 
at apex. Ventral surface sparsely punctate and villose. Mesosternum 
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not prominent. Legs entirely black; anterior tibie bidentate; ante- 
rior tarsi with the exterior claw incrassate, bifid at tip; middle claws 
entire. 

Types.—No, 25, U.S.N.M. Three examples, Tana River. Length, 
14 mm. 








ANOMALA CHANLERI, new species. 


Oblong, subparallel, testaceous, shining, glabrous above. Head red- 
dish brown, transverse, rugosely punctured; vertex paler, nearly 
smooth; clypeus rounded, margin strongly elevated, entire; antennie 
testaceous, club somewhat shorter than the stem. Thorax reddish 
brown, twice broader than long, continuously margined, obsoletely 
canaliculate at middle, subopaque, very densely and finely, rugosely ret- 
iculate; a large round deeply impressed fovea each side; sides rounded, 
convergent from middle to apex, anterior angles acute, posterior angles 
obtuse; base very slightly and broadly lobed at middle. Seutellum 
semioval, finely rugose, margined with brown. Elytra somewhat 
widened behind the middle, regularly and strongly punctatostriate; 
intervals subequal, smooth; a strong semicircular impression behind 
the scutellum. Pygidium vaguely, transversely rugose, fimbriate at 
apex. Ventral surface sparsely punctate and pilose. Mesosternum 
not prominent. Anterior tibie bidentate. Tarsi infuscate; exterior 
claws of the anterior and middle legs cleft. 

Type.—No. 26, U.S.N.M. One example, Tana River. Length, 12 mm. 


ADORETUS PARALLELUS, new species. 


Elongate, parallel, testaceous, feebly shining, sparsely griseo-pilose. 
Head broad, rufo-piceous, densely rugose, vertex smooth at middle. 
Clypeus with margin black, reflexed, broadly emarginate at middle. 
Frontal carina distinct, slightly arcuate. Labrum strongly pectinate 
with a median carina. Antennal club somewhat longer than the stem. 
Thorax more than twice. broader than long, moderately densely pune- 
tate, distinctly bisinuate at apex, obsoletely at base; sides arcuate, pos- 
terior angles rounded, anterior angles acute. Scutellum ogival, punc- 
tulate, smooth at tip. Elytra slightly dilated at middle, obsoletely 
costate, densely, nearly regularly, striatopunctate; suture and apex 
narrowly infuscate. Pygidium convex, finely rugosely punctate. 
Metasternum and abdomen nearly smooth at middle, sparsely punctate 
at sides. Anterior tibiw tridentate. Tarsi infuscate, exterior claws of 
the anterior and middle legs cleft. 

Types.—No. 27, U.S.N.M. Two examples, Tana River. Length, 12 mm. 


PARAPHOSPHORUS, new genus. 


(Group Tragocephalides, Lacordaire. ) 


Antenne setaceous, twelve-jointed. Thorax with a stout lateral 
spine at middle, broadly lobed at base. -Prosternum declivous before 
aud behind. Mesosternum protuberant in front. 
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PARAPHOSPHORUS HOLOLEUCUS, new species, 


Blongate, parallel, shining black, nearly impunctate, densely covered 
with ocherous and whitish pubescence, nearly white above. Antenne 
nearly one-half longer than the body, finely pubescent; terminal joint 
nearly twice as long as eleventh and curved at apex. Front with a 
longitudinal carina and a deeply impressed arcuate groove between 
theeyes. Prothorax transverse, apical constrictions slight, interrupted 
at middle; basal constriction broad and deep; a broad dorsal vitta and 
the cylindrical lateral spines glabrous. Klytra parallel, broadly con- 
jointly rounded and deplanate at apex; an elevated sutural costa 
beginning somewhat before middle and nearly reaching the apex; a 
second costa parallel with the first, but only half its length, abbre- 
viated at each end, glabrous, as are also the humeral umbones, the 
scutellum, a small round spot on disk before middle and two longitu- 
dinal marginal spots behind middle. Ventral surface has the median 
line and aseries of round spots on each side of the abdominal segments 
glabrous. | 

Type.—No. 28, U.S.N.M. One example, Tana River. Length, 25 mm. 

This form has the appearance of a large species of the group Proso- 
poceride, but the complete absence of cicatrix on the antennal scape 
and the transverse rather finely granulate inferior lobes of the eyes 
exclude it from that group. 


PROSOPOCERA HOEHNELI, new species. 


Elongate, parallel, dark-brown; head, thorax, and ventral surface 
clothed with an appressed, silky, grayish ferruginous pubescence. 
Antenne one-half longer than body; third and fourth joints strongly 
incrassate, clothed with « short, fine, whitish pubescence that does not 
conceal the reddish-brown ground color; joints fifth to eleventh annu- 
late with brownish black at the apex; twelfth? joint dark at base, 
attenuate and eurved at tip. Frontal horn long, porrect, flat above, 
strongly furcate at apex. A strongly arcuate, black, glabrous impres- 
sion between the antennal tubercles, connected with a glabrous line 
running from top of vertex down to the frontal horn. Thorax strongly 
transverse, with two constrictions at apex and two at base, the anterior 
basal constriction deepest; the middle ring convex, uneven, with com- 
pressed, very obtuse lateral tubercles, connected across the disk by a 
partially glabrous impression. Behind this line on the disk each side 
is a group of glabrous granules; other similar granules behind the 
lateral tubercles, and on the sides of the front. Elytra broadest 
between the prominent humeri, slightly narrowed toward the apex, 
sparsely punctate, rugose behind the humeral umbones; pubescence 
brown, mottled with white, and with three round ocherous spots each 
side—one behind the humerus, touching the lateral margin; the see- 
ond on the disk, near suture, just before middle; and the third one on 
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disk, behind middle, approximate to lateral margin; the two anterior 
pairs of spots with a brown ocellus. Legs brown, with dense, silky 
pubescence, grayish, becoming ochreous yellow on the inside of tibice 
and beneath the tarsi. 

Type.—No. 29, U.S.N.M. Oneexample, Tana River. Length, 23 mm. 


ALPHITOPOLA CHANLERI, new species. 


Elongate, parallel, nearly impunctate (except on the elytra), reddish 
brown, sparsely clothed with a fine gray pubescence, varied with large 
spots of longer, appressed, very dense, ochreous-white hairs. Antenne 
one-half longer than body, slender, immaculate; scape as long as fourth 
joint, stout, gradually and slightly clavate, third joint one-third longer 
than fourth. Head as broad as thorax, mostly white; an impressed 
line on the vertex, a deeply impressed are between the antennal tuber- 
eles and a fine carina along the front, glabrous; a vertical line of gla- 
brous granules on each side of the front; brown spots on vertex and 
gene. Prothorax cylindrical, as long as broad, constricted about 
equally deeply at base and apex, with small granuliform lateral tuber- 
cles at middle; sides broadly white, the tubercle and a round spot below, 
brown; a broad white dorsal vitta, abbreviated and triangular in front, 
including a brown median stripe behind the middle. Elytra much 
broader than thorax, truncate at base, somewhat constricted at sides 
behind the prominent humeri, slightly narrowed toward apex; the 
scutellum, an oblong sutural spot behind it, a small median basal spot, 
a larger spot in front of and below the humerus, and a broad vitta from 
the humeral umbone to apex of elytron, white. This vitta is oblique 
in front, includes a round brown spot before middle, and is nearly inter- 
rupted behind the middle by another round spot connected with the 
brown side margin; the punctuation only visible on the brown parts, 
deep and coarse at the base, asperately rugose at the umbones, gradu- 
ally finer posteriorly and obsolete at apex. Ventral surface brown 
along the middle, sides of thorax and a series of large spots each side 
of abdomen, white. Mesosternum convex, vertical in front. Interme- 
diate femora with a densely pubescent spot at middle and intermediate 
tibix obliquely sinuate and ciliate before apex, the posterior tibie 
ciliate but not sinuate. 

Type.—No. 30, U.S.N.M. Oneexample, Tana River. Length, 17 mm. 


MELIXANTHUS IMMACULATUS, new species. 


Oval, above fulvous, glabrous, polished. Antenne reaching some- 
what beyond the posterior angles of thorax, the five basal joints fulvous; 
first joint inflated, longer than second and third together; second glo- 
bosely oval; third, fourth, and fifth clavate, increasing in length; sixth 
to eleventh deep black, sparsely tomentose, forming a distinct serrate 
club. Head, black; eyes, deeply emarginate; front yellow, canaliculate 
at middle, with a few punctures; clypeus separated by a shallow im- 
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pression between the antenn and two oblique ridges, broadly emargi- 
uate at apex. Thorax strongly convex, impunctate, apical and basal 
margin black; scutellar fover nearly obsolete; basal lobe short, trun- 
cate; margin serrate at the sides of the base; posterior angles acute. 
Seutelluam much inclined, black, incised in front. Elytra convex, 
slightly gibbous at apex of scutellum, with regular rows of punctures, 
confused at apex; base, suture, and apical half of side, margined with 
black; humeral callus not prominent; epipleural lobe broadly rounded. 
Pygidium and ventral surface black, feebly shining, punctate, sparsely 
hairy. Prosternum concave, broadly emarginate at apex; oral lobe 
very large, vertical, semicircular at apex; mesosternum transverse, 
flat; metasternum at apex and last ventral segment largely excavate 
(female). Legs sparsely pilose, fulvous; tarsi black. 

Type.—No. 31, U.S.N.M. One example, Jombene Range. Length, 
5.9 mm. 

PSEUDOMACETES, new genus. 


(Group Pseudocolaspites, Chapuis. ) 


Head rounded; epistoma and labrum emarginate; eyes rounded, 
entire, partly covered by the produced anterior angles of prothorax; 
antenne as long as half the body, first joint oblong, inflated, second 
obeonical, shorter than third, third to sixth elongate, compressed, 
nearly glabrous, very finely punctate, seventh to eleventh incrassate, 
longer than broad, pubescent and coarsely punctate. Prothorax much 
narrower than elytra, sides acutely margined, strongly convergent 
from the base. Scutellum pentagonal. Elytra irregularly punctate 
with prominent humeral umbone. Prosternum large, transverse, flat. 
Femora edentate, incrassate at middle, the anterior and posterior pair 
distinetly larger than the middle pair. Tibi without emargination, 
eradually enlarged toward apex, deeply striate; tarsi not broader 
than apex of tibia, joints one and two subequal, claws cleft. 


PSEUDOMACETES ANEUS, new species. 


Dark seneocupreous, including antenne and legs, sparsely covered 
with a fine white appressed pubescence. Head and thorax finely 
punctate. Elytra gradually narrowed from the humeri, conjointly 
rounded at apex, coarsely punctate, subseriately on the posterior third. 

Types.—No. 32, U.S.N.M. Two examples, Tana River. Length, 6 
to 8 mm. 

CHRYSOMELA SCUTELLARIS, new species. 


Ovate, moderately convex, above coarsely punctate and very finely 
reticulate, feebly shining. Head red, with a dark cloud on vertex; 
mouth parts black; antenne black, gradually and strongly clavate. 
Thorax regularly convex, much narrower than elytra, black with sides 
red, more broadly in front; base strongly rounded; apex squarely 
truncate; lateral impressions almost entirely effaced, indicated only by 
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a denser punctuation. Scutellum red, sparsely punctulate, large, 
nearly twice broader than long. Elytra black, with red margin, punc- 
tures with serial arrangement only posteriorly near the suture; a 
rugose impression at base between the humeral umbone and seutellum. 
Ventral surface red, propectus and episterna of metathorax blackish; 
legs black. 

Type.—No. 33, U.S.N.M. One example, Jombene Range. Length, 
8mm. 

ASPIDOMORPHA MACULICOLLIS, new species. 


Nearly circular, moderately convex, shining, pale testaceous above. 
Antenne ferruginous, with the last four joints black. Legs ferrugi- 
nous, anterior femora with a black spot at base. Head black, with a 
yellow frontal spot. Thorax beneath black, with a testaceous spot at 
tip of prosternum and a transverse band of same color on the metaster- 
num and its epimera. Abdominal segments testaceous, with black 
apical margins and brownish clouds toward the sides. Thorax slightly 
produced anteriorly at middle, impunctate, with four black spots, one 
semicircular on the disk above the head, one transverse spot at the 
scutellum, and a narrow transverse stripe each side of the base. Elytra 
irregularly moderately punctate on the disk, hardly gibbous, deeply 
impressed each side of scutellum. Lateral margin very wide, obsoletely 
reticulate, edge narrowly reflexed. A narrow stripe from the umbone 
to the anterior angle and the suture toward apex, black. 

Type.—No. 54, U.S.N.M. One example, Jombene Range. Length, 
15 min. 


LACCOPTERA FERRUGINEA, new species. 


Slightly oval, pale ferruginons, subopaque. Last antennal joint black. 
Thorax obsoletely produced at apex, finely rugose; explanate margin 
rugosely reticulate, finely bordered. Elytra coarsely and densely, 
rugosely punctate, moderately convex, slightly impressed at the scu- 
tellum and behind the humeri; umbones nearly obsolete. Ventral 
surface more shining, impunctate. Legs annulate with reddish fer- 
ruginous, claws brown. 

Type.—No. 35, U.S.N.M. One example, Jombene Range. Length, 
7 mm. 


EPISTICTIA QUADRIPUNCTATA, new species. 


Elongate, oval, somewhat shining, finely pubescent, testaceous. 
Antenne, mandibles, trochanters, knees, and tarsi shining black. 
Head largely exposed, subopaque, channeled, rngosely punctate, with 
two black spots on the vertex. ‘Thorax twice broader than long, apex 
at middle and base at sides nearly straight; sides broadly deplanate, 
convergent from base and slightly rounded, very finely margined; 
anterior angles prominevf, obtuse at tip; posterior angles acutely rec- 
tangular; basal lobe abont one-fourth of width of base, broadly rounded, 
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disk sparsely pubescent, densely and finely, rugosely panctate, with 
four black shining spots, one each side of basal lobe and two in front 
of these on the middle of the disk; a transverse impression between 
the posterior pair. Elytra slightly broader than thorax at base, sub- 
parallel, conjointly rounded at apex, moderately convex, densely and 
deeply, somewhat rugosely, punctate, each puncture bearing a scale- 
like hair; humeral angles acute but hardly prominent; umbones distinct. 
Ventral surface glabrous, shining. 

Type.—No. 36, U.S.N.M. One example, Jombene Range. Length, 
9 mm. 


DEROSPHA:RUS CARBONATUS, new species. 


Elongate, convex, entirely deep black, feebly shining, winged, An- 
tenne shorter than head and thorax, strongly clavate, hird joint one- 
half longer than fourth, fourth and fifth subequal, a little longer than 
wide, constricted at base, sixth wider, as broad as long; seventh to 
tenth still wider, transverse, eleventh longer, rounded at apex; sixth 
to eleventh forming a compressed, subserrate club. Head exserted, ver- 
tical, densely, rugosely punetate; labrum short, rufociliate; clypeus 
expanded in front, truncate, separated from the front by a deep arcuate 
groove; canthus very wide; eyes narrow, reniform; ocular sulci very 
deep, bordering the eye in front and above and divergent posteriorly 
on the sides of vertex. Thorax convex, densely, rugosely punctate, a 
little broader at base than at apex; sides rounded, finely margined; 
base strongly margined, bisinuate. Seutellum semioval, nearly smooth. 
Elytra parallel, deeply punctatostriate ; intervals slightly convex, finely 
reticulate, obsoletely punctulate. Ventral surface sparsely punctate. 
Prosternum broad, concave. Legs densely punctate, femora strongly 
clavate, tarsi narrow, clothed beneath with coarse yellow hairs. 

Type.—No. 37, U.S.N.M. One example, Tana River. Length, 11mm. 


ACHROSTUS CYLINDRICORNIS, new species. 


Elongate, parallel, ferruginous, shining. Antenne long, reaching 
beyond humeri, eylindrical; third joint slightly longer than the follow- 
ing, fourth to seventh a little longer than broad, constricted at base, 
eighth to eleventh cylindrical, opaque, eighth to tenth subequal, one-half 
longer than broad, eleventh as long as ninth and tenth united, obliquely 
obtuse at apex. Labrum short, rounded, infuscate at apex. Clypeus 
very large, convex, rounded at sides, broadly emarginate at apex, 
densely punctate, sepa ‘ated from the front by a shallow depression. 
Front a little broader than diameter of eye seen from above, densely 
punetate; ocular sulci short. Thorax hardly broader than long, apex 
broadly lobed at middle; sides parallel, slightly angulate at middle, 
auterior angles rounded, posterior angles rectangular; base slightly 
pisinuate, finely margined ; disk slightly convex, infuscate, densely and 
rather strongly punctate, with four shallow fovee. Scutellum broad, 
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sparsely punctulate, rounded at apex. Elytra slightly infuseate, with 
suture and margins ferruginous, crenately punctatostriate ; intervals 
convex, punctulate. Thorax beneath rugosely punctate, opaque. Me- 
tasternum and abdomen densely and finely punctate, shining. Legs 
slender, punctate, entirely ferruginous; tibice straight. 

Type.—No, 38, U.S.N.M. One example, Jombene Range. Length, 
12 mm. 

DICHOTYMUS MINOR, new species, 


Elongate ovate, piceous, somewhat Shining. Antenne Slender, as 
long as half the body, subserrate, slightly clavate. Clypeus short, 
densely punctate, truncate at apex, separated from front by a deep 
groove. Front nearly as broad as diameter of eye seen from above, 
more strongly punctate. Thorax much narrower than elytra, one-half 
broader than long, Sparsely and fineiy punctate; sides arcuately con- 
vergent from the base, anterior angles rectangular, posterior angles 
obtuse. Scutellum elongate, triangular, with a few distinct punctures, 
Elytra rounded at the humeri, conjointly subacuminate at apex, each 
with eight regular strie of fine punctures; intervals entirely flat, 
smooth. Meso- and meta-sternum coarsely punctate at sides. Abdo- 
men finely punctate, first and second segments densely striate at base. 
Legs long, slender, sparsely punctate; femora fusiform; tibize Straight, 
golden pubescent beneath toward apex; tarsi narrow, densely golden 
pubescent beneath. 

Types.—No. 39, U.S.N.M. Five exainples, Tana River, Length, 9 
to 15 mm. 

MERACANTHOIDES, new genus. 


(Tribe Amarygmides, Lacordaire, ) 


Eyes large, partly covered by prothorax. Front as broad as diameter 
of eye seen from above. Antenne slender, nearly filiform, reaching 
the elytra. Prosternum declivous posteriorly. Mesosternum a little 
longer than broad, longitudinally convex at middle, canaliculate each 
side, slightly fureate at apex. Intercoxal process narrow. 


MERACANTHOIDES CUPREOLINEATUS, new species. 


Globosely oval. Antenne ferruginous, third joint longer than fourth, 
the last joints compressed but hardly perceptibly dilated. Last joint 
of palpi very broad. Clypeus separated by an arcuate impression, 
finely reticulate and strongly punctate, shining. Head and thorax dark 
brown, with metallic lustre, finely and rather densely punctate, subo- 
paque from an extremely fine reticulation. Thorax strongly convex, 
more than twice broader than long, continuously margined; base lobed 
at middle; sides arcuate and strongly convergent from the base, angles 
prominent. Seutellum small, triangular, with a few fine punctures. 
Elytra with rounded humeri, conjointly subacute at apex, each with 
eight punctured linear strive, sharply impressed, much deeper toward 
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apex; intervals smooth, flat on disk but strongly convex and alternat- 
ing in width toward apex. Strie lined with aureo-cupreous, each 
interval with a dark violaceous cupreous band, margined with purple. 
Epipleura and ventral surface dark brown, the former opaque, nearly 
smooth; metasternum shining at middle, smooth; episterna and abdo- 
men rather densely punctate, opaque. Legs dark brown, strongly 
punctate; femora subclavate; tarsi narrow, densely flavopilose beneath. 

Types.—No. 40, U.S.N.M. Three examples, Jombene Range. Length, 

7.0 to 9 mm. 
STRONGYLIUM MIRABILE, new species. 

Elongate, parallel, bright greenish blue, more shining beneath, with 
sanguineous elytra. Antenne hardly reaching posterior angles of 
thorax, second joint small, round, third obconical, a little longer than 
fourth, which is twice as broad and forms, with joints five to eleven, a 
serrate club. Head much exserted, strongly but not very densely 
punctate, clypeal impression deep and broad; front very broad between 
the eyes, obsoletely impressed at middle. Thorax convex, continuously 
margined, as long as broad, strongly punctate, more sparsely at the 
middle; sides broadly rounded; anterior angles rounded; posterior 
angles rectangular; basal margin strongly reflexed, bisinuate; two 
deep punctures on the disk behind the middle. Scutellum semioyal, 
smooth, green. Elytra parallel, striz more impressed toward apex, 
densely and deeply punctate; intervals slightly convex, densely punc- 
tate. Ventral surface and legs coarsely punctate, middle of metaster- 
num and abdomen nearly smooth. 

Type.—No. 41, U.S.N.M. One example, Tana River. Length, 11 mm. 


PRAOGENA TIBIALIS, new species. 


Blongate, black, shining. Antenne filiform, longer than half the 
body. Head flat, very sparsely and finely punctate; elypeus slightly 
transverse, truncate at apical margin, separated from the front by a 
fine impressed straight line; front between the eyes as broad as the 
diameter of eye seen from above; ocular sulci deep, arcuate, reaching 
from posterior margin of the eyes to the canthus, passing the clypeal 
suture. Thorax slightly broader than long, broadest at middle, very 
finely and sparsely punctulate; sides strongly rounded, especially in 
front; anterior angles entirely wanting; posterior angles obtuse; base 
feebly bisinuate, strongly margined, with a small, round fovea each 
side and a shallow depression in front of scutellum. Elytra cupreous, 
margined with green, much broader than thorax, parallel for three- 
fourths of the length, deeply striate; strive erenately punctate; inter- 
vals convex, more strongly toward apex, obsoletely punctulate. Ventral 
surface nearly smooth. Prosternum posteriorly somewhat protuberant 
and arcuate. Femora black, sparsely punctate; tibie sanguineous; 
tarsi fuscous, with golden pubescence. 

Type.—No. 42, U.S.N.M. One example, Jombene Range. Length, 
15 mm. 
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PRAOGENA SUBVIRIDIS, new species. 


Elongate oval, reddish brown, very shining. Antenne somewhat 
longer than half the body, filiform, opaque toward apex. Head flat, 
finely punetate; clypeus transverse, truncate at apex, separated from 
the front by a finely impressed straight line; front between the eyes 
broader than diameter of eye seen from above; ocular sulei parallel, 
narrow, deep, reaching from middle of eye to the eclypeal suture. 
Thorax one-half broader than long, shining black, evenly convex, 
finely and sparsely punctate; apex truncate: sides broadly rounded; 
anterior angles strongly rounded; posterior angles obtusely rectan- 
gular; base slightly bisinuate, finely margined with a small round fovea 
each side. Elytra much broader than thorax, greenish brown, strongly 
convex, subparallel for three-fourths of the length, strongly punctato. 
Striate; intervals slightly convex at base, more so toward the apex, 
obsoletely punctulate. Ventral surface nearly smooth. Prosternum 
arcuate, conically produced posteriorly. Legs sparsely punctate, 
uniform in color. 

Type.—No. 43, U.S.N.M. One example, Tana River. Length, 15 mm. 


MYLABRIS ATRICORNIS, new species. 


Antenne entirely black. Elytra with basal half yellow; a narrow 
basal margin, a triangular spot including the scutellum, a round spot 
behind the humeral umbone and a smaller one between this spot and 
the suture, black; apical half black, with a tranverse band at apical 
third, composed of two confluent ‘Spots, and a small transverse apical 
spot, yellow. Otherwise as in Mylabris favicornis Fabricius. 

Type.—No. 44, U.S.N.M. One example. Tana River. Length, 18 mm. 


MYLABRIS UNICINCTA, new species, 


Elongate, deep black; antenne yellow, with first joint black and 
second brown; elytra black, with a sharply limited elevated yellow 
median band of uniform width (2.2 mm.) from margin to margin. 
Otherwise as in Mylabris flavicornis of Fabricius. 

Pype.—No. 45, U.S.N.M. One example, Tana River, Length, 23 mm. 


THYLACITES TANA, new species. 


Elongate, mottled with grayish white and brownish rounded scales 
sparsely mixed with short gray hairs. Antenne short, Sparsely coy- 
ered with long grayish hairs, second and third joint equal, shortly 
obconical, only slightly longer than the following, seventh joint sub- 
contiguous to the club, which is oval, acuminate, densely clothed with 
short whitish, appressed pubescence. Eyes round, very prominent. 
A deep frontal sulcus reachin g from vertex to middle of rostrum, which 
is attenuate toward apex, flat above, carinate at sides. A short deep 
Suleus outside the carina, in front of and above the eyes. Antennal 
stooves very deep, narrow at tip, strongly arcuate and widened toward 
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the inferior margin of head, far below the eyes. Thorax trivittate, a 
little longer than broad, eylindri ‘al, broadly constricted at each end; 
disk coarsely, transversely callose. Seutellum small, triangular, with 
dense white scales. Elytra nearly fusiform, without humeri, with a 
scutellar spot and an indefinite lateral vitta white; basal margin thick- 
ened and reflexed; disk with ten rows of deep round punctures, the 
ninth and tenth strive deeply impressed. Legs slender, sparsely pilose, 
the anterior tibie longer, serrately toothed beneath, curved and 
mucronate at apex; posterior tibiz unarmed, with open corbels, the 
last tarsal joint slightly broader than the others; claws connate at 
base. 

Type.—No. 46, U.S.N.M. One example, Tana River. Length, 14 mm. 


TANYMECUS AUREOSQUAMOSUS, new species. 


Elongate, piceous, densely covered with small rounded aureous and 
piceous scales, irregularly maculate; antenniwe, apex of rostrum, ven- 
tral surface, and legs sparsely hairy. Rostrum distinetly carinate at 
middle, second joint of funicle one-half longer than the first. Thorax 
somewhat rounded on-the sides. Other structural characters and form 
as in Tanymecus palliatus Fabricius. 

Types.—No. 47, U.S.N.M. Two examples, Tana River. Length, 13 
mim. 

CYPHOIDES, new genus. 


(Group Cyphides, Lacordaire. ) 


Head very short, flat above, constricted immediately behind the 
round, prominent eyes. Rostrum more than twice longer than head, 
parallel, flattened above, angular at sides, acutely incised at apex. 
Antenne hardly reaching the base of thorax; scape long, reaching the 
thorax, straight, clavate at apex; funicle seven-jointed, the first two 
joints longer, the second longer than the first; club ovate, annulate, 
densely pubescent. Thorax strongly narrowed in front, base deeply 
bisinuate. Scutellum small, o val. Elytra much broader than thorax, 
separately prominent at base, convex, strongly declivous behind; humeri 
distinet, obliquely truneate; striz ten, entire. Legs normal in length, 
femora fusiform, unarmed, tibice expanded and mucronate at apex, 
corbels of posterior tibive large,. closed, scaly. Third tarsal joint very 
broad, bilobed, Claws connate, 

Type.—Cyphoides im pressifrons, DEW species. 


CYPHOIDES IMPRESSIFRONS, new species. 


Ovate, covered with a crust composed of small rounded metallic 
seales, dark cupreous above, with three fasciate spots on the sides of 
elytra yellowish white; ventral surface whitish. Rostrum above 
obsoletely bicarinate, separated from the front by a deep angular 
impression, connected with a still deeper short frontal fovea. Thorax 
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strongly rounded at sides, constricted in front; base nearly twice 
broader than apex. Elytral striz not impressed, of deep oblong 
closely approximate punctures. Femora slightly incrassate. Tibi 
denticulate and fimbriate within. 

Type.—No. 48, U.S.N.M. One example, Tana River. Length, 8 mm. 


CYPHOIDES FOVEICOLLIS, new species. 





Ovate, ferruginous, densely covered with small rounded metallic 
scales, mostly greenish svhite, disk of thorax and two angular trans- 
verse fasciew on elytra infuscate. Rostrum separated from front by an 
angular impressed stria; a fine suleus from vertex to apex of rostrum. 
Thorax conical, slightly constricted in front, base twice broader than 
apex, disk with a round impressed fovea each side of middle. Elytral 
strie distinctly impressed, deeply and densely punctate; intervals : 
slightly convex. Femora slender. Tibi hairy, not denticulate. Last 
ventral segment of male obtuse, with curvilinear sides, of female more 
acute, with sides rectilinear. 

Types.—No.49, U.S.N.M. Fourteen examples, Tana River. Length, 
3 to 7.5 mm. 

LIST OF SPECIES COLLECTED. 


Family CICINDELID23, 
1. MEGACEPHALA REGALIS, Boheman. 
One pair, male and female, Tana River. 
2. CICINDELA REGALIS, Dejean, 
Five examples, Jombene Range. 
3. CICINDELA CLATHRATA, Dejean. 


Cicindela intermedia, KiuG, Monatsb. Akad, Wiss Berl., 1853, p. 245; Peters’ 
Reise n. Mozamb., Zool., V, p. 146 (1862), 
One example, Jombene Range. 


Family CARABID®, 
4, CALOSOMA PROCERUM, Harold. 
Two examples, Jombene Range. 
5. CRASPEDOPHORUS EUSTALACTUS, Gerstaecker. 
Four examples, Jombene Range. 
6. TEFFLUS VIOLACEUS, Klug. 
One example, Tana River. 


7. TEFFLUS JUVENILIS, Gerstaecker. 


One example, Jombene Range. 
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8, POLYHIRMA POLIOLOMA, Chaudoir. 
One examhle, Tana River. 
9, POLYHIRMA QUADRIPLAGIATA, Gerstaecker. 
Two examples, Tana River. 
10, POLYHIRMA CHANLERI, Linell. 
Three examples, Tana River. 
11. ANTHIA CAVERNOSA, Gerstaecker. 
Five examples, Tana River; one Jombene Range. 
12, MACROCHILUS LUGUBRIS, Schaum. 
One example, Jombene Range. 
13. CHLAENIUS DISCOPICTUS, Fairmaire. 
One example, Tana River. 
14. OODES NIGRITA, Chaudoir. 


Oodes lucidus, GERSTAECKER, Archiv. fiir Nat., XXXIV, 1, p. 21, (1867) ;—Von der 
Decken’s Reisen in Ost Africa, III, 2, p. 70 (1873). 
Three examples, Tana River. 


15. ANGYONYCHUS LIVIDUS, Klug. 


One example, Tana River. 


Family GYRINID-®. 
16. DINEUTES SUBSPINOSUS, Klug. 


One example, Tana River. 


Family DYTISCID&. 
17. CYBISTER IMMARGINATUS, Fabricius. 
One example, Tana River. 
18, CYBISTER TRIPUNCTATUS, Olivier. 
Two examples, Tana River. 
19. CYBISTER BINOTATUS, Klug. 


One example, Tana River. 


Family HYDROPHILID®. 
20. HYDROCHARES RUFIFEMORATUS, Hope. 


Five examples, Tana River. 


Sut 
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Family SILPHID®, 
21. SILPHA MICANS, Fabricius. 


Three examples, Jombene Range. 


Family PAUSSIDA., 
22. PAUSSUS PROCERUS, Gersta-cker. 


One example, Tana River. 


Family STAPHYLINID A, 
23. TAENODEMA AFRICANUM, Gestro. 


One example, Tana River. 


Family COCCINELLID®. 
24. EPILACHNA CHRYSOMELINA, Gerstaecker. 
One example, Tana River. 


25. EPILACHNA PUNCTIPENNIS, Mulsant. 


One example, Tana River. 


Family HISTERIDA, 
26. HISTER ROBUSTUS, Erichson. 
One example, Jombene Range. 
27. SAPRINUS SPLENDENS, Paykull. 


Nineteen examples, Tana River. 
be 3 


Family TROGOSITID 2. 
28. TENEBRIOIDES MAURITANICA, Linneus. 


One example, Tana River, 


Family BUPRESTID.E. 
29. TERNOCERA REVOILI, Fairmaire. 
One example, Jombene range, 
30. STERNOCERA HUNTERI, Waterhouse. 
Two examples, Tana River. 
dl. STERNOCERA BOUCARDI, Saunders, 


Four examples, Jombene Range. 
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32, STERNOCERA HILDEBRANDTI, Harold, 
Three examples, Jombene Range. 
33. JULODIS HOEHNELII, Fairmaire. 
One example, Tana River. 
34. CHRYSOBOTHRYS DORSATA, Fabricius. 
Four specimens, Tana River. 
35. CHALCOPHORA PUBIVENTRIS, Castelneau and Gory. 
One example, Jombene Range. 
36. PSILOPTERA AMAUROTICA, Klug, 


Two examples, Jombene Range. 


37. PSILOPTERA PYRITOSA, Klug. 


One example, Tana River. 


38. ACMAZODERA GRANDIS, Guérin de Méneville. 
Two examples, Jombene Range. 
39. SPHENOPTERA TRISPINOSA, Klug. 


One example, Jombene Range. 


Family ELATERID2. 
40. AGRYPNUS PARALLELICOLLIS, Candéze. 
One example, Jombene Range. 
41. PSEPHUS SOMALIUS, Fairmaire. 
One example, Tana River. 
42. PSEPHUS HOEHNELI, Linell. 

Three examples, Tana River. 

43, HEMICLEUS ADSPERSULUS, Klug. 
Two examples, Tana River. 

44, HETERODERES SPISSUS, Candéze. 
One example, Tana River. 

45. CARDIOPHORUS PATERNUS, Candéze. 


One example, Tana River. 
Proc. N. M. 95 45 
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Family LAMPYRID#. 
46. LYCUS INTERMEDIUS, Bourgeois. 
One example, Jombene Range. 
47, LUCIOLA CISTELOIDES, Klug. 


One example, Tana River. 


Family MALACHIID.®. 
48. PRIONCCERUS DIMIDIATUS, Gerstaecker. 


One example, Tana River. 


Family CLERID2. 
49. CYMATODERA CINGULATA, Klug. 
One example, Tana River. 
50. PHLGQEOCOPUS VINCTUS, Gerstaecker. 
One example, Tana River. 
51. PLACOCERUS FULVUS, Linell. 


One example, Jombene Range. 


Family PTINID. 
52. PTILINUS DENTICORNIS, Castelneau. 
One example, Tana River. 
53. BOSTRICHUS CORNUTUS, Olivier. 
Two examples, Tana River. 
54) XSYEOPERTHA PICEA, Olivier: 
One example, Tana River. 
5d. XYLOPERTHA CASTANEIPENNIS, Faohraeus. 


Two examples, Tana River. 


Family LYMEXYLONID. 
56. ATRACTOCERUS BREVICORNIS, Linnzus. 


One example, Jombene Range. 


Family SCARAB AIDA. 
57. ATEUCHUS THOMSONI, Waterhouse. 


Ten examples, Tana River. 
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58. GYMNOPLEURUS THALASSINUS, Klug. 
Two examples, Tana River. 
59. GYMNOPLEURUS VIRENS, Erichson. 
Two examples, Tana River. 
60. STIPTOPODIUS DORIZA, Harold. 
One example, Tana River. 
61. CATHARSIUS PANDION, Harold. 
One example, Tana River. 
62. ONTHOPHAGUS NIGRICORNIS, Fairmaire. 


One example, Jombene Range. 


63. ONTHOPHAGUS TUBERCULIFRONS, Castelneau. 


Two examples, Jombene Range.! 


64. ONTHOPHAGUS GERSTAECKERI, Harold. 
One example, Tana River. 
65. ONTHOPHAGUS OVULUM, Gerstaecker. 

One example, Tana River. 

66. PHALOPS BECCARI]I, Harold. 
One example, Jombene Range. 

67. APHODIUS PALLESCENS, Walker. 

One example, Tana River. 

68. CHIRON KELLERI, Fairmaire. 
One example, Tana River. 

69. ORPHNUS THORACICUS, Linell. 
One male, Tana River. 
70. ORPHNUS, dubious species.’ 


One female, Tana River. 





1Both males; one of them corresponds with Castelneau’s description, the other 
one differs in having anterior half of thorax broadly and deeply excavate at mid- 
dle, and all four thoracic horns of equal size and form, exactly like the lateral horns 
of the typical form. In the absence of any other marked difference, I take it to be 
an unusually well developed specimen of the same species. 

2Species marked “dubious” in this paper are probably undescribed, but the 
material on hand is insufficient for their proper study. 


re 


( 
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71. PHQEOCHROUS BECCARII, Harold. 
Fourteen examples, Tana River. 
72. HYBOSORUS NITIDUS, Lansberge. 
One example, Tana River. 
73. TROX SQUALIDUS, Olivier. 
One example, Tana River. 
74. TROX MELANCHOLICUS, Faohraeus. 
One example, Tana River. 
75. TROX DENTICULATUS, Olivier. 
Eight examples, Tana River. 
76. TROX NILOTICUS, Harold. 
Four examples, Tana River. 
77. TROCHALUS CORINTHIA, Gerstaecker. 


Three examples, Tana River. 


e 


78. TROCHALUS FALLACIOSUS, Gerstaecker. 


One example, Tana River, 
79. TROCHALUS SUBROTUNDUS, Linell. 
Two examples, Tana River. 
80. SERICA CONSIMILIS, Linell. 
One example, Tana River. 
81. SERICA NITIDIROSTRIS, Linell. 
One example, Tana River. 
82. PEGYLIS RUFOMACULATUS, Pinetl 
One example, Tana River. 
83. SCHIZONYCHA MINUTA, Raffray. 
One example, Tana River. 
84. SCHIZONYCHA VALIDA, Boheman. 
Two examples, Tana River. 
8). SCHIZONYCHA LONGITARSIS, Linell. 


Four males and one female, Tana River. 
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86. ANOMALA PALLIDA, Fabricius. 
Two examples, Tana River. 
87. ANOMALA PALLIDULA, Latreille. 
One example, Tana River. 
88. ANOMALA BOTTZA, Blanchard. 
Three examples, Tana River. 
89. ANOMALA CRASSA, Linell. 
Three examples, Tana River. 
90. ANOMALA CHANLERI, Linell. 
One example, Tana River. 
91, ADORETUS PICTICOLLIS, Faohraeus. * 
One example, Tana River. 
92, ADORETUS PARALLELUS, Linell. 
Two examples, Tana River. 
93. ORYCTES SENEGALENSIS, Klug. 
Three examples, Tana River. 
94, DIPLOGNATHA GAGATES, Fabricius. 


One example, Tana River. 


Family CERAMBYCID4. 
95. MACROTOMA COELASPIS, White. 
One male and three females, Tana River. 
96. MACROTOMA FULIGINOSA, Faohraeus. 
One female, Tana River. 
97. XYSTROCERA MARGINALIS, Goldfuss. 
One example, Tana River. 
98. XYSTROCERA NIGRITA, Servigny. 
One example, Tana River. 
99. CORDYLOMERA ANNULICORNIS, Fairmaire, 
One example, Tana River. 
100. COMPSOMERA ELEGANTISSIMA, White. 


One example, Tana River. 


710 COLEOPTERA COLLECTED IN EAST AFRICA—LINELL. 





101. DIASTOCERA RETICULATA, Thomson. 
Two examples, Tana River. 
102. PARAPHOSPHORUS HOLOLEUCUS, Linell. 


One example, Tana River. 
103. CERATITES JASPIDEUS, Servigny. 


Six examples, Tana River. 


104. PROSOPOCERA HOEHNELYI, Linell. 
One example, Tana River. 
105. ALPHITOPOLA CHANLERI, Linell. 
One example, Tana River. 
106. COPTOPS BIDENS, Fabricius. 
One example, Tana River. 
107. APOMECYNA MACULARIA, Harold. 
One example, Tana River. 
108. NONYMA, dubious species. 
One example, Tana River. 
109. EUNIDIA, dubious species. 
One example, Tana River. 
110. VOLUMNIA WESTERMANNI, Thomson, 
Two examples, Tana River. 
111. NITOCRIS ABDOMINALIS, Faohraeus. 
One example, Tana River. 
112. OBEREA ZANZIBARICA, Harold. 
One example, Tana River. 
113. NUPSERHA GLOBICEPS, Harold. 


One example, Tana River. 


Family CHRYSOMELID&. 
114. MELITONOMA SOBRINA, Lacordaire. 
Six examples, Jombene Range. 
115. MELIXANTHUS IMMACULATUS, Linell. 


One example, Jombene Range. 
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116. EURYOPE BATESI, Jacoby. 
One example, Tana River. 


117. COLASPOSOMA GIBBICOLLE, Jacoby. 





Three examples, Jombene Range. 
118, PSEUDOMACETES ZENEUS, Linell. 
Two examples, Tana River. 
119. CHRYSOMELA SANSIBARICA, Harold. 
Two examples, Jombene Range. 
120. CHRYSOMELA SCUTELLARIS, Linell. 
One example, Jombene Range. 
121. OIDES TYPOGRAPHICA, Ritsema, 
Two examples, Jombene Range. 
122, LUPERUS, dubious species. 
One example, Tana River. 
123. HISPA QUADRIFIDA, Gerstaecker. 
One example, Tana River. 
124. HISPA ACANTHINA, Reiche. 
Six examples, Jombene Range. 
125. ASPIDOMORPHA QUADRIMACULATA, Olivier, 
Two examples, Jombene Range. 
126. ASPIDOMORPHA HYBRIDA, Boheman. 
One example, Jombene Range. 
127. ASPIDOMORPHA SILACEA, Boheman. 
Six examples, Jombene Range. 
128. ASPIDOMORPHA MACULICOLLIS, Linell. 
One example, Jombene Range. 
129. COPTOCYCLA NIGROSEPTA, Fairmaire. 
One example, Jombene Range. 
130. CASSIDA VIGINTIMACULATA, Thunberg. 
Two examples, Jombene Range. 
131. LACCOPTERA FERRUGINEA, Linell. 


One example, Jombene Range. 
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132. EPISTICTIA QUADRIPUNCTATA, Linell, 


One example, Jombene Range. 


Family TENEBRIONID &. 
133. ZOPHOSIS AGABOIDES, Gerstaecker. 
One example, Tana River. 
134. DIODONTES PORCATUS, Solier. 
One example, Tana River. 
135. NOTHOCERUS CYLINDRICORNIS, Fairmaire. 
One example, Tana River. . 
136. HOMALA INTEGRICOLLIS, Fairmaire. 
One example, Tana River, and one Jombene Range. 
137. RHYTIDONOTA GRAVIDULA, Gerstaecker. 
Four examples, Tana River. 
138. RHYTIDONOTA GRACILIS, Gerstaecker. 
One example, Tana River. 
HIMATISMUS TESSULATUS, Gerstaecker. 
Three examples, Tana River, and one Jombene Range. 
140, PIMELIA HILDEBRANDTI, Harold. 
Nine examples, Tana River. 
141. PHRYNOCOLUS UNDATOCOSTATUS, Kolbe. 
Kight examples, Tana River. 
142. PHRYNOCOLUS PETROSUS, Gerstaecker. 
Eight examples, Tana River. 
143. SEPIDIUM FURCIFERUM, Gerstaecker, 
One example, Jombene Range. 
144. VIETA PROTENSA, Fairmaire. 
One example, Tana River. 
145. OPATRUM VIRGATUM, Erichson. 
One example, Tana River. 


146, ALPHITOBIUS PICEUS, Olivier. 


One example, Tana River. 
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147. ENDOSTOMUS PLICICOLLIS, Fairmaire. 
One example, Tana River. 
148. DEROSPHA42RUS CARBONATUS, Linell. 
One example, Tana River. 
149. TOXICUM TAURUS, Fabricius. 
One example, Tana River. 
150. ACHROSTUS CYLINDRICORNIS, Linell. 


One example, Jombene Range. 


151. PYCNOCERUS PASSERINII, Bertolini. 
One example, Tana River. 
152. DICHOTYMUS STRIATIPENNIS, Fairmaire. 
One example, Tana River. 
153. DICHOTYMUS MINOR, Linell. 
Five examples, Tana River. 
154. MERACANTHOIDES CUPREOLINEATUS, Linell. 


Three examples, Jombene Range. 


155. EVUPEZUS NATALENSIS, Lacordaire. 


One example, Tana River. 


156. HOPLONYX AFER, Faohraeus. 
One example, Jombene Range. 
157. HOPLONYX IMPUNCTICOLLIS, Fairmaire. 
One example, Tana River. 
158. STRONGYLIUM MIRABILE, Linell. 
One example, Tana River. 
159. PRAOGENA VIRIDICUPREA, Gerstaecker. 
Two examples, Tana River. 
160. PRAOGENA SUBVIRIDIS, Linell. 
One example, Tana River. 
161. PRAOGENA TIBIALIS, Linell. 


One example, Jombene Range. 
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Family LAGRIID. 
162. LAGRIA AZ RUGINEA, Gerstaecker. 
One example, Tana River. 
163. LAGRIA VILLOSA, Fabricius. 
Two examples, Tana River. 
164. LAGRIA PLEBBEYJA, Gerstaecker. 


Two examples, Tana River. 


Family MELOID A. 
165. MYLABRIS TRIPARTITA, Gerstaecker. 
Two examples, Tana River. 
166. MYLABRIS AMPLECTENS, Gerstaecker. 
One example, Tana River. 
167. MYLABRIS CALLICERA, Gerstaecker. 
One example, Tana River. 
168. MYLABRIS TRISTIGMA, Gerstaecker. 
One example, Tana River.! 
169. MYLABRIS FLAVICORNIS, Fabricius. 
Four examples, Tana River.’ 
170. MYLABRIS LICTOR, Gerstaecker. 
One example, Tana River. 
1.71 MYLABRIS ATRICORNIS, Linell. 
One example, Tana River. 
172. MYLABRIS UNICINCTA, Linell. 
One example, Tana River. 
173. CORYNA AMBIGUA, Gerstaecker. 
One example, Tana River.’ 
174. CORYNA KERSTENI, Gerstaecker. 
Five examples, Tana River.* 


1A variety with a round submarginal yellow spot in the black apical field of elytra. 

*These differ from Caffrarian examples in having two basal joints of antenne 
black. Mylabris tristigma of Gerstaecker is also, I think, a variety of flavicornis, 
Fabricius. 

‘The specimen approaches parenthesis of Gerstaecker in part of coloration. 

‘The series, together with fourteen examples collected by Dr. W. L. Abbott in 
Masai-land, proves conclusively that these two species of Gerstaecker must be united. 
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175. LYTTA VITTIPENNIS, Kolbe. 
Two examples, Tana River. 
176. LYTTA NYASSENSIS, Haag-Rutenberg. 


Two examples, Tana River. 


Family OTIORRHYNCHIDZA. 
177. MICROCERUS SPINIGER, Gerstaecker. 
One example, Tana River. 
178. MICROCERUS SUBCAUDATUS, Gerstaecker. 
One example, Tana River. 
179. PERIBROTUS PUSTULOSUS, Gerstaecker. 
One example, Tana River. 
1230. SYSTATES SEMINUDUS, Gerstaecker. 
One example, Tana River. 
181. SYSTATES AZNEOLUS, Harold. 
One example, Tana River. 
182. THYLACITES TANA, Linell. 
One example, Tana River. 
183. TANYMECUS AUREOSQUAMOSUS, Linell. 
Four examples, Tana River. 
184. TANYMECUS, dubious species. 
One example, Tana River. 
185. CYPHOIDES IMPRESSIFRONS, Linell. 
One example, Tana River. 
186. CYPHOIDES FOVEICOLLIS, Linell. 


Fourteen examples, Tana River. 


Family CURCULIONID 2. 
187. SPHADASMUS SEMICOSTATUS, Fairmaire. 
One example, Tana River. 
188. CAMPTORRHINUS HYSTRIKX, Fairmaire. 


Three examples, Tana River. 
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Family BRENTHID. 
189, AMORPHOCEPHALUS IMITATOR, Faohraeus. 
One example, Tana River. 
190. CYLAS BRUNNEUS, Fabricius. 


One example, Tana River. 


Family CALANDRID A. 
191. RHYNCHOPHORUS PHOENICIS, Fabricius. 


One example, Tana River. 





CONTRIBUTIONS TO THE NATURAL HISTORY OF THE 
COMMANDER .ISLANDS. 


XI. THE CRANIUM OF PALLAS’S CORMORANT. 


By FREDERIC A. LUCAS, 


Curator of the Department of Comparative Anatomy. 


In 1882 Dr. Leonhard Stejneger! obtained from a natural bone de- 
posit on Bering Island a small number of bones of Pallas’s Cormorant, 
Phalacrocorax perspicillatus. During the summer of 1895 Dr. Stejne- 
ger again visited Bering Island and obtained from the same deposit a 
second lot of bones, the most important of which were a cranium and 
sternum. 

The cranium (No. 19417, U.S.N.M.), or, strictly speaking, the calva. 
rium, in its general contour most closely resembles that of P. penicil- 
latus among existing cormorants, but is decidedly larger, and is pro- 
portionately wider than in that species, while the beak is shorter, As 
far as mere size is concerned, the skull of an adult male of P. carbo 
would be as long as that of P. perspicillatus, but the Jatter is much wider 
and is more depressed. The cranium is readily distinguished from that 
of P. urile by its greater size and less depression, and by having a pro- 
portionately stouter beak, whose ridge lacks the slight but character- 
istic emargination found near the base of the beak in P. wrile. 

Asa matter of fact, the differentiation of cormorants into species 
with grooved beaks and those without does not exist, so far as the 
bony beak is concerned. Some have deeper grooves than others, but 
all have more or less of a furrow along the side of the mandible, and 
there is every degree of gradation, from such well-furrowed beaks as 
those of P. albiventris and P. magellanicus to the shallow grooves of 
P. melanoleucus and P. carbo. 


1Proc. U.S. Nat. Mus., XVII, 1889, pp. 83-94. 
Proceedings of the United States National Museum, Vol. X VIII—No. 1095. 
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Pallas’s Cormorant shows a marked difference from all others exam- 
ined in the development of the lateral ethmoid. In other species the 
lachrymal sends a process inward which fuses with a spur from the 
mesethmoid to form a more or less L-shaped bar of bone, uniting the 
frontal and mesethmoid. A small spur, arising from the inferior inner 
angle thus formed, represents the lateral ethmoid, and this is usually 
but little developed, being largest in P. penicillatus and obsolete in P. 
urile. In P. perspicillatus there is a lateral ethmoid plate, complete 
save for an opening above, being the retention by ossification of a@ car- 
tilaginous plate found in the nestling of P. urile before the nostrils 
have become closed. The maxillopalatines are also slightly better 
developed than in any existing cormorant, and while the difference is 
small, still it does exist, and here again it is seen by comparison to be 
the development of a character found in young birds. 

Differences exist between P. perspicillatus and other cormorants by the 
presence of a narrow bar of bone forming two precranial cavities where 
but a single opening exists in allied species, and in the comparatively 
small size and regular lyrate form of these openings. From these con- 
ditions it will be seen that there is in the cranium an excess of ossifi- 
cation over that found in other cormorants. While no bar of bone has 
been found in other species, there are hints of it in some, thus, P. peni- 
cillatus and P. magellanicus, in the shape of a little bony spikerunning 
upward from the alisphenoids, and it is not impossible that the com- 
plete bar may be found in some very old individual. This is the more 
probable because in the young, of P. urile at least, there is a bar of 
cartilage occupying the place of the bar of bone found in Pallas’s Cor- 
morant. 

The sternum (No. 19417, U.S.N.M.) found with the present series of 
bones is important, as its size indicates it to be that of a male, and 
shows the sternum previously described to have been that of a female, 
or possibly even that of a male of P. wrile. It is very much larger 
than any sternum of P. urile, and much larger even than the large 
specimen of P. carbo, used for comparison.! The present sternum is 
thus in harmony with the other bones, and aids materially in emphasiz- 
ing the superior size of P. perspicillatus. : 

The appended tables give the measurements of the cranium and ster- 
num here described, compared with the corresponding parts of other 
species. The measurements of the previously described sternum, 
ascribed to P. perspicillatus, are repeated and an error of the first- 
given table corrected. The length from anterior end of carina to end of 
mesoxiphoid is said to be 104 mm., when it should have been 90 mm. 

Unfortunately the skull of P. carbo now available is smaller than 
that of the individual used as a term of comparison in the previous 
paper? on Pallas’s Cormorant. 

1 Proc. U. S. Nat. Mus., XII, 1889, pp. 88-94. © 
2Loe. cit. 
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Measurements! of species of Phalacrocorax.® 
STERNUM. 
P. perspi- Piear > =e 50 
A . carbo, | P. penicil- P.urile, 
gee, ‘male (Yale latus male 
(U.S NM College, |(U.S.N.M.,\(U.S.N.M., 
Nae 19417). No. 535). | No. 18535). | No. 12502). 
Anterior end of carina to meso- | mm. mm. mm. mm. 
SU O1G epeeteee tease late leratem airs = 3132 119 101 104 
Manubrium to mesoxiphoid ..-..---.- 109 97 8T 90 
Wepuhloficarina; seen enemies ce se 340 33 22 25 
Width across articulations of first rib-|’ 84 66 | 60 70 
Width across articulations of fourth 
Te Deeteeacaninasecieeeccec eer ticle eianat 72 59 | 58 65 
SKULL. 
P. perspi- | cath | PB pencil Puurile 
itaiis carbo, | P penicil- .urile, 
areal male | _latus male 
(USN M,, (U-S-N. M., | (U.S.N.M., (U.S.N.M., 
No 19417). | No. 18851). | No. 940). | No, 12502). 
| | min. mm, mum. MI. 
| Tip of mandible to occipital condyle... 4148 | 135 141 116 
Fronto-nasal hinge to articulation for 
OCCIplialls tyler erence men oa lel 69 61 62 55 
Across anterior part of frontals .----- 22 20 19 13 
Across postorbital processes .-.-..-.--- 39 31 32 25 
Across squamosal processes - --.------ 45 36 37 32 
Across exoccipital processes..--...--. 40 33 33 26 











1 The measurements are in a straight line. 

2Proc. U.S. Nat. Mus., XII, 1889, p. 88. 

3Estimated, owing to breakage. 

a Taken from rostrum of one bird and calvarium of another. 


EXPLANATION OF PLATES. 
PLATE XXXIV. 
{All figures natural size.] 


Fig. 1. Phalacrocorax perspicillatus, inferior aspect of cranium. 


posterior portions are from different individuals. 


. Phalacrocorax perspicillatus, mandible and left palatine. 
PLATE XXXV. 
{Two-thirds natura] size.] 


Fig. 1. 


Phalacrocorax penicillatus. 
2. Phalacrocorax perspicillatus. 
3. Phalacrocorax carbo. 





. Phalacrocorax perspicillatus, left ramus of jaw, external aspect 





The anterior and 
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CRANIUM OF PALLAS’S CORMORANT 


Phalacrocoras perspicilatus 


FOR EXPLANATION OF PLATE SEE PAGE 719 
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CRANIA OF PALLAS’S CORMORANT 


Phalacrocorax perspicillatus and Phalacrocorax carbo 


FOR EXPLANATION OF PLATE SEE PAGE 719 
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NEW SPECIES OF NORTH AMERICAN COLEOPTERA OF 
THE FAMILY SCARABAID A. 


By MARTIN L. LINELL, 


Aid, Department of Insects. 


IN rearranging the U.S. National Museum collection of North Ameri- 
ean Coleoptera of the family Scarabeide, a vertain number of forms 
were met with among the recent accessions that evidently are unde- 
scribed and should be put on record as additions to our fauna. It was 
found necessary to erect a new genus for some small species occurring 
in the Southwest. A few notes have also been added on previously 
described species. 

PINOTUS COLONICUS, Say. 


A species widely distributed in Mexico, which differs from P. caroli- 
nus, Linneus, by male having two tubercles on the front, one above the 
other, should be added to our Texan fauna. <A specimen is in the 
National Museum collection, taken by Prof. C. H. Tyler Townsend in 
Brownsville, Texas, September 5, 1895, 


PSAMMODIUS SCHWARZI, new species. 


Oblong, parailel, convex, shining reddish brown; vertex, disk of 
thorax, and sometimes sutural region of elytra, piceous. Head mod- 
erately coarsely asperate; vertex smooth. Clypeus broadly and deeply 
emarginate, without teeth; sides broadly rounded; gene obtuse, 
slightly prominent. Thorax wider than long, not narrowed in front; 
sides arcuate, the margin indistinctly crenulate; anterior angles slightly 
prominent, obtuse; posterior rounded; base slightly arcuate, with very 
deep marginal line; disk convex, sparsely and finely punctate, with an 
irregular group of coarse punctures (from 8 to 15) each side, and a 
small round fovea near the front angles. Elytra as wide at base as the 
thorax; humeri obtuse; sides nearly parallel; disk deeply striate, strice 
distinctly, somewhat crenately punctured; intervals convex, smooth. 
Mesosternum opaque, densely punctulate, carinate between the cox, 
Metasternum smooth, polished, flattened and longitudinally impressed 
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at middle. Abdomen nearly smooth, with a few coarse punctures at the 
sides, the last segments with strongly crenate basal margin. Femora 
equally incrassate, smooth. Anterior tibize strongly tridentate; pos- 
terior moderately stout, expanded at tip, with three rows of small 
asperate tubercles but no oblique ridges. The posterior tarsi nearly 
as long as the tibia; the joints decreasing in thickness; the first one 
hardly wider toward apex, angular but not compressed, slightly arcu- 
ate, fully as long as the three following together which are subequal in 
length, a little longer than thick, coustricted at base; last jomt as leng 
as third and fourth together. 

Length, 3.6 mm. Seven examples from Jacksonville, Florida (col- 
lected by Mr. William H. Ashmead), are in the collection of Hubbard 
and Schwarz, two of which these gentlemen have presented to the 
National Museum. 

Types.—No. 559, U.S.N.M. 

This species has more strictly the generic characters of Pleurophorus 
in the hind tarsi, but must be placed near Psammodius bidens, Horn, 
as the nearest ally in our fauna. It has the same shape as this species, 
but is slightly larger and lighter in color. 


APHODIUS COQUILLETTI, new species. 


Shining ferruginous, with lateral and basal margin of thorax aid 
elytral suture narrowly black; tibize and base of tarsi infuscate. Head 
convex, finely punctate, without tubercles or clypeal ridge. Clypeus 
slightly rugose, concave at middle; margin broadly emarginate, with 
a strong acute tooth each side; sides irregularly arcuate, strongly 
fimbriate; gen prominent, subangulate. Thorax with the sides 
fimbriate, broadly explanate, foveate near the obtuse hind angles; 
base distinctly margined, arcuate at middle, emarginate each side at 
the angles; disk convex, finely, not very densely, punctate; explanate 
sides coarsely, rugosely punctate. Elytra glabrous, fimbriate at mar- 
gin; humeri obtuse; strive fine, vaguely punctate; intervals minutely 
rugose, with coarse, irregularly biseriate punctures. Ventral surface 
finely pubescent, Sparsely punctate. Anterior tibia smooth in front, 
very strongly tridentate, not crenulate above; spur slender, curvate; 
first tarsal joint very short. Posterior femora sparsely punctate; 
tibizw with unequal spinules, the first tarsal joint not longer than the 
two following together. 

This species belongs to Group I of Dr. Horn and resembles A. mili- 
taris, LeConte, but is larger and has the sides of thorax distinctly 
explanate and the posterior angles are distinct, although obtuse. It 
differs from A. rudis, LeConte, in having distinct basal margin of 
thorax and different punctuation. 

Length, 6.5mm. One example, Los Angeles, California, collected by 
Mr. D. W. Coquillett. 

Type.—No. 560, U.S.N.M. 
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OCHODAEUS MANDIBULARIS, new species. 


Oval, pale ferruginous. Mentum elongate, convex, only impressed 
at apex. Prosternum short, mandibles strongly but obtusely angu- 
lated on exterior margin just before middle. Clypeus with rounded, 
simple margin; at base with a strong acute horn; frontal suture indis- 
tinct. Front sparsely, moderately, finely punctate, not rugose; vertex 
withoutridge. Thorax densely punctato granulate, a round impression 
at side and median line impressed at basal half. Elytra striate; strice 
punctate; intervals feebly convex, punctate; sutural angles obtuse. 
Ventral surface sparsely punctate. Femora simple; hind tibiw slen- 
der, strongly fimbriate; first tarsal joint as long as the three following, 
slender, slightly curvate. 

Length, 7mm. One example, collected July 19 at Winslow, Arizona 
(Wickham). 

Type.—No. 561, U.S.N.M. 

Resembles O. frontalis, LeConte, in form and color, but is larger and 
distinct by the arcuate clypeus, the dentate mandibles, the strong 
frontal horn, situated higher up on the front than the small clypeal 
tubercle in O. frontalis, and the total absence of vertical carina. I 
have seen an exactly similar specimen from Las Cruces, New Mexico, 
in the collection of Messrs. Hubbard and Schwayrz. 


BRADYCINETUS MINOR, new species. 


Dark ferruginous; head, margins of thorax and elytra, suture, tibie 
and tarsi darker. It differs from B. hornii, Rivers, in possessing a 
larger antennal club; clypeus and front more narrow in proportion to 
their length, the former with margin less rounded, subangulate at the 
sides; thorax more shining, somewhat more sparsely punctate; scu- 
tellum more narrow and smooth; elytral striz distinctly more coarsely, 
less closely punctate; intervals narrow, convex. Hind tibie, spurs, 
earine of head and thorax, the form and lateral margin of the latter 
exactly as in the female of B. hornii, Middle tarsi with first joint as 
long as the two foliowing together (in B. hornii, as the three following). 

Length, 7.5mm. One female collected by Mr. KE. A. Schwarz at San 
Diego, Texas, May 26, 1895. 

Type.—No. 562, U.S.N.M. 

Bolboceras farctus and B. tumefactus of our lists have the eyes com- 
pletely and broadly divided and should not be congeneric with Bb, laz- 
arus, Fabricius. 

GYMNOPYGE, new genus. 


(Group Dichelonychini.) 


Mouth parts, ventral segments, and coxe of same structure as in 
Dichelonycha. Elytra short; humeral umbone prominent; base con- 
jointly, broadly emarginate; side margins expanded vertically or 


(24 NEW NORTH AMERICAN COLEOPTERA—LINELL. VOL. XVIII. 





broadly lobed at basal half, strongly convergent posteriorly; apices 

separately rounded. Wings ample (in all three species). Propygidium 

entirely exposed. Body short, in front narrowed more or less strongly. 

Abdomen gibbous. Legs, and especially tarsi and claws, less elongate. 

Posterior tibize short and stout, with an oblique spinous ridge behind 

middle on the exterior side, and lower edge serrate and spinous. 
Type.—G. hoplivformis, new species. 


GYMNOPYGE HOPLIAFORMIS, new species. 


Oval, strongly narrowed in front, brownish testaceous, head and 
thorax piceous, hirsute with whitish hairs, longer on ventral surface; 
long, appressed, white hairs on sides of abdomen and propygidium. 
Antenne 9-jointed, ferruginous; club black. Head rugosely pune- 
tate; clypeus short, separated by a straight impressed suture; margin 
strongly reflexed, truncate in front; side angies rounded. Thorax 
strongly convex, broader than long, emarginate at apex; sides obtusely 
subangulate just behind the middle; hind angles very obtuse; base 
arcuate; disk coarsely but not densely punctate, a long hair arising 
from each puncture. Scutellum broad, rounded, punctate. Elytra 
rugosely punctate and hairy; sutural stria somewhat distinet and 
traces of three or four more strive on the disk. Propygidium finely 
punctate, densely covered with long appressed white hairs; pygidium 
convex, Shining, sparsely punctate at base, smooth at apex. Ventral 
surface sparsely and finely punctate. Metasternum at sides more 
coarsely punctate. Front tibia with upper tooth obsolete; hind tibize 
very stout, asperately punctate and coarsely serrate on the inferior 
margin; tarsi short, claws moderately long. 

Length, 5 to 6 mm. Numerous examples collected by Mr. D. W. 
Coquillett in Mohave Desert, Kern County and Los Angeles County, 
California. An individual from San Diego is entirely black, but does 
not differ otherwise. 

Type.—No. 565, U.S.N.M. 


GYMNOPYGE PYGM@A, new species. 


Elongate oval, sparsely hirsute, narrowed in front, pale ferruginous. 
Antennal club black. Head piceous, thorax infuseate. Antenne 
S-jointed; claws of posterior tarsi short; anterior tibiz distinetly tri- 
dentate. Elytra sparsely, irregularly subseriately punctate. 

Length, 5 mm. Two examples, southwestern Utah. (From Charles 
Palm, of New York.) 

Types.—No. 564, U.S.N.M. 


GYMNOPYGE COQUILLETTI, new species. 


Oval, hirsute, narrowed in front, pale ferruginous. Antennal club 
and head piceous, tarsi slightly infuscate. Differs from G. hopliaformis 
in larger size, more elongate form, head cribrate with indistinet elypeal 
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suture, anterior tibiz tridentate, antenne 8-jointed, scutellum more 
narrow, not transverse, and hind tibize hardly as stout. Elytra sub- 
rugosely punctate, with faint traces of strive. 

Length, 7mm. One example, Colorado Desert, San Diego County, 
California, collected by Mr. D. W. Coquillett. 

Type.—No. 565, U.S.N.M. 


DIPLOTAXIS RUFA, new species. 


Ovate, slightly broader behind, rufoferruginous, shining; glabrous 
above. Front and clypeus convex, cribrately punctate; the latter 
subrectangular, truncate, margin narrow, but distinctly reflexed. 
Antenne testaceous, 10 jointed, club as long as the funicle. Thorax 
one-half broader than long, narrowed in front, coarsely, moderately 
closely punctate; sides obtusely subangulate at middle, slightly 
sinuate before and behind; angles acute; impressions at the angles 
feeble. Scutellum sparsely punctate. Elytra coarsely, but not very 
densely, punctate; strie regular at the sides; punctures confused on 
the intervals; cost with a series of minute punctures. Pygidium and 
ventral surface coarsely punctate, the punctures with short hairs. 
Legs setose, femora sparsely, moderately coarsely punctate; tibize, 
especially of the posterior legs, roughly punctate; the anterior tibize 
with upper tooth very small, the others strong, acute; the anterior 
tarsi moderately long; the middle tarsi very long and the posterior 
tarsi short, with basal joint incrassate, roughened; claws cleft, the 
inferior part broader, with recurved apex. 

Length, 9mm. Three examples, Georgiana, Florida. 

Types.—No. 566, U.S.N.M. 

This species resembles D. subcostata, Blanchard, in the form of thorax, 
but is smaller, has the thorax less constricted and more coarsely pune- 
tured, and the convex cribrose head with truncate clypeus is entirely 
different. 

Note.—In comparing the original descriptions, I have come to the 
conclusion that Diplotaxis castanea, Burmeister, is identical with D. sub- 
costata, Blanchard, D. georgie, Blanchard, with D. liberta, Germar, aud 
corpulenta, Burmeister, with D. tristis, Kirby. The last-mentioned 
hames in each case have the priority. 


LACHNOSTERNA ELONGATA, new species. 
(Group ELphelida, Horn.) 


Very elongate, cylindrical, finely and sparsely pubescent; rufotesta- 
ceous, moderately shining. Head as broad as anterior margin of tho- 
rax, infuscate, convex, densely and coarsely punctate, with margin mod- 
erately reflexed, distinctly emarginate. Antenne 10-jointed. Thorax 
rather short, evenly convex, finely and densely punctate; sides strongly 
arcuate and narrowed in front, parallel behind; anterior angles obtuse. 
posterior rectangular. Elytra subopaque, finely and densely, somewhat 
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rugosely punctate, discal coste feeble. Pygidium very convex, longer 
than broad, narrowed toward apex, rather coarsely, not densely pune- 
tate. Metasternum sparsely hairy, finely, not densely punctate. Claws 
with a feeble subbasal tooth. 

Male.—Antennal club slightly longer than the stem. Abdomen 
slightly flattened; penultimate segment broadly emarginate, with the 
margin at middle depressed, slightly roughened; last segment truncate, 
vaguely concave, sparsely granulate. Fixed tibial spur very short; 
outer long, lanceolate. Claspers symmetrical, deeply bifid, the outer 
branch short, lateral, the inner branch long, straight, with a strong tooth 
toward apex on inner side. 

Length, 16 mm. ‘Two male examples, Florida, accession 23153 (from 
Charles Palm of New York). 

Types.—No. 567, U.S.N.M. 


LACHNOSTERNA PARVA, new species. 
(Group Ephelida, Horn.) 


Very elongate, cylindrical, dark brown, shining, glabrous above. 
Head piceous, short, moderately broad, deeply and sparsely punctate; 
clypeus short, concave, sparsely punctate, with margin moderately 
reflexed, feebly emarginate. Antenne 10-jointed. Thorax short, 
evenly convex, sparsely and not coarsely punctate; lateral margins 
parallel behind, strongly rounded in front; anterior angles obtuse, 
posterior rectangular. Elytra rather coarsely, rugosely punctate; 
discal coste very feeble. Pygidium narrowed toward apex, as long 
as broad, densely, moderately coarsely, punctate, smoother at apex. 
Metasternum densely and finely punctate, with long hairs. Abdomen 
sparsely and finely punctate. Claws with a small acute tooth before 
the middle. 

Male.—Antennal club longer than the stem. Abdomen flattened 
along the middle; penultimate segment asperately rugose, broadly 
emarginate, obliquely plicate each side; last segment deeply concave 
at middle, with an elevated cusp each side near the margin within the 
concavity. Fixed spur very short, nearly atrophied; outer spur long, 
slender. Claspers symmetrical, short, undivided; apices triangular, 
obtusely pointed, grooved on the outside. 

Length, 12 mm. Two male examples (accession 23853) from Mr. 
Charles Palm, of New York. 

Types.—No. 568, U.S.N.M. 

This species resembles L. boops, Horn, in size, color, and form, but 
has entirely different structural characters. 


LACHNOSTERNA ALPINA, Schwarz, MSS. 
(Group [usca-Fraterna, Horn.) 


Ovate, robust, broader behind, rufocastaneous, shining. Head small, 
slightly convex, piceous, moderately densely and finely punctate; 
clypeus flat, rather densely, not coarsely punctate; distinctly emar- 
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ginate; margin narrowly reflexed. Thorax short, broadest at base;. 
sides broadly rounded, serrate and sparsely ciliate; apex much wider 
than the head; anterior angles slightly produced: punctuation evenly 
distributed, moderately closely placed, rather fine; punctures feebly 
umbilicate. Seutellum sparsely and finely punctate. Elytra not fim- 
briate, finely, not closely punctate, transversely rugese near the suture 
and behind the humeral umbones. Pygidium transverse, sparsely and 
finely punctate. Metasternum very densely punctulate, with long, 
dense, yellow hairs. Abdomen sparsely and obsoletely punctulate. 
Posterior tibie slender, with very feeble ridges. Claws strongly 
eurved; tooth submedian, small. acute. fast joint of maxillary palpi 
fusiform, not impressed. 

Male.—Antennal club nearly as long as the stem. Abdomen flat- 
tened at middle; penultimate segment with a strong arcuate ridge, 
distant from apical margin; last segment with a ecupuliform, smooth 
fovea. Fixed spur spatulate, about half as long as the slender exterior 
spur. The claspers recall those of D. dubia, Smith, but are much 
smaller and less twisted. 

This species resembles L. errans, but has a different clypeus, much 
finer punctuation, nonfimbriate elytral margin, slender tibie and 
different sexual characters. (Note on habits, see Schwarz.') 

Length, about 151mm. 

I have examined four male examples, collected near Alta, Utah, at an 
elevation of 9,000 to 11,000 feet, by Messrs. E. A. Schwarz and H. G. 
Hubbard. One has been presented to the National Museum by these 
gentlemen. 

Type.—No. 569, U.S.N.M. 


LACHNOSTERNA GRANDIOR, new species. 
(Group fusca-rugosa, Horn. ) 


Robust, ovate, depressed above, rufocastaneous, shining. Head 
broad, very densely punctate; clypeus (as in L. barda, Horn) flat, 
densely punctate, deeply emarginate; margin narrowly but distinetly 
reflexed. Antenne 10-jointed. Thorax very short and broad, slightly 
narrowed behind, coarsely and densely, but not confluently, punctate; 
punctures umbilicate ; median line smooth; side margins serrate, sub- 
angulate at middle and convergent in front; anterior angles subobtuse. 
Elytra finely punctate, slightly rugose; sutural and marginal coste 
well defined, the others obsolete. Pygidium rounded, sparsely, vaguely 
punetate. Metasternum densely punctate, with long, moderately dense 
hairs. Abdomen sparsely and finely punctulate. Claws with a strong 
median tooth. Last joint of maxillary palpi fusiform, not impressed. 

Male.—Antennal elub as long as the stem. Abdomen flattened at 
middle; penultimate segment broadly emarginate, with a strongly ele- 
vated rngulose, arcuate ridge, behind which is a deep, broad excava- 


1Proe. Ent. Soc. Wash., I], p. 242. 
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~tion; last segment broadly concave. Fixed spur triangular, acute; 
exterior spur one-half longer, slender. The claspers are unsymmetrical, 
highly developed, associating the species with the hornii-rugosa group, 
but they are still more twisted than in any previously described species. 

Length, 25 mm. 

Type.—No. 570, U.S.N.M. One example, Shreveport, Louisiana; 
collected by I’. W. Mally. 

This species, the largest Lachnosterna in our fauna, resembles in form 
LL. quadrata, Smith, but is much larger, has different clypeus and pune- 
tuation, but thorax particularly distinguishes them, being subangulate 
and ecrenulate in L. grandior, 


LACHNOSTERNA RUGOSIOIDES, new species. 
(Group fusca-rugosa, Horn.) 


Oblong, broader behind, moderately robust, rufocastaneous, shining, 
Antenne 9-jointed. Clypeus densely and coarsely punctate, acutely 
emarginate; margin narrowly reflexed. Front somewhat less densely, 
coarsely punctate. Thorax widest at middle, obtusely angulate at 
sides, narrowed at base, more obliquely narrowed in front; margin 
slightly crenulate, sparsely ciliate; disk convex, moderately closely, 
coarsely punctate; punctures umbilicate; the median line and small 
spaces on each side smooth. Elytra finely punctate, rugulose; discal 
cost obsolete. Pygidinm longer than in J, rugosa, Convex, very 
shining, sparsely and finely punctate. Metasternum densely punctate, 
with sparse short hairs. Abdomen sparsely, obsoletely punctulate. 
Claws very strongly curved, with a strong median tooth. 

Male.—Antennal club very short. Abdomen flattened at middle; 
penultimate segment with a straight, acutely elevated, overhanging, 
transverse ridge at middle, and the posterior margin broadly and 
deeply concave; last segment concave, asperately granulate; fixed 
spur very long, slender, fully equal in length to the exterior spur. 
Claspers after the type of ZL. rugosa, but differently twisted, and tie 
extreme apices prolonged, acute, and recurved. 

Length, 18mm. One example, collected by myself on Long Island, 
New York. 

Type.—No. 571, U.S.N.M. 

This species resembles superficially a small ZL. rugosa, but is abun- 
dantly distinct by the characters above. 

LACHNOSTERNA MINOR, new species. 
(Group balia, Horn.) 

Oblong, slightly broader behind, glabrous above, rufotestaceous, 
Shining; head and thorax darker. Clypeus acutely, but not deeply, 
emarginate, moderately closely, not coarsely, punctate; margin rather 
narrowly reflexed. Front more densely punctate. Antenne 9-jointed. 
Thorax convex, narrowed in front; sides regularly arcuate from base, 
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not ecrenate; disk moderately closely and coarsely, somewhat irregu- 
larly, punctate; basalchannel distinct at the sides. Elytra alutaceous, 
slightly rugulose; punctures finer and more closely placed than those 
of thorax. Pygidium sparsely and finely punctulate. Metasternum 
finely and densely punctulate, with long yellow hair. Abdomen 
sparsely punctulate at the sides; punctures with short hairs. Claws 
arcuate, with a strong median tooth. Last jomt of mavyillary palpi 
fusiform, not impressed. 

Male.-—Anutennal club as long as the stem. Abdomen longitudinally 
concave; penultimate segment with a deep semicircular fovea, each 
side of which is an oblique elevated cusp; last segment with an 
impressed line at middle. Fixed spur nearly half the length of the 
exterior one, strongly curvate. Claspers with the apices long, slender, 
acute, strongly curvate, simple on the right, and with a strong inferior 
basal hook on the left. 

Length, 13 mm. One example collected by Mr, F. F. Crevecoeur, 
Onaga, Kansas. 

Type.—No. 572, U.S.N.M. 

What Professor Smith! figures as Lachnosterna fraterna, female, is 
the female of LZ. nova, Smith. The real female of L. fraterna has the 
pubie process furcate at apex, after the manner of L. bipartita, but not 
quite as deeply. 

A male of Lachnosterna diffinis, Blanchard, collected by Miss Etta 
Braly at Fayetteville, Arkansas, has the antenne 10-jointed. 


PHYTALUS CAVIFRONS, new species. 


Male.—Elongate, cylindrical, shining, pale rufotestaceous. Head 
darker in color, broad; eyes large; front convex, moderately coarsely, 
not densely punctate; clypeal suture strongly biarcuate, very deeply 
impressed from eye to eye; clypeus concave, sparsely punctate; mar- 
gin broadly refiexed, rounded at the sides, slightly emarginate at mid- 
dle. Antenne 10-jointed, second joint globose, third, fourth, and fifth 
cylindrical; sixth and seventh transverse; club as long as the funicle. 
Last joint of maxillary palpi large, flattened above, subtrunecate at 
apex. Thorax a little more than twice as wide as long, a little nar- 
i1owed in front; sides arcuate at middle, not crenulate; base without 
impressions, finely margined; disk convex, regularly, sparsely, rather 
finely punctate. Elytra slightly wider than thorax, sparsely and 
finely punctate; sutural costa well marked; discal coste distinet, 
smooth; submarginal obliterated. Pygidium convex, sparsely, vaguely 
punctate. Prothorax beneath sparsely, not deeply, punctate. Meta- 
sternum very sparsely clothed with short hairs, sparsely punctate at 
middle, a little more densely at sides. Abdomen convex, very sparsely 
hairy, almost smooth at middle, sparsely punctulate at sides; last seg- 
ment with a cupuliform fovea. Legs long and slender, anterior tibiz 


Proc. U.S. Nat. Mus., XI, pl. Liv, fig. 43. 
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obtusely tridentate, upper tooth small, apical tooth in the axis of the 
tibia, obtuse at apex. Posterior femora compressed; tibize with an 
oblique fine acute ridge at middle, furnished with long, slender, not 
closely set spines; basal ridge very short, with two or three small 
spines; apex squarely truncate exteriorly, with a dense row of fine 
spines; spurs movable, obtuse at apex; the exterior one somewhat 
longer. Tarsi, especially on the front legs, much longer than the 
tibice, clothed beneath with dense, long, somewhat stiff hairs. Claws 
subequally cleft, inferior part a little broader and oblique at apex. 

Length, 12 mm. Two examples, collected May 24, 1895, by C. H. 
Tyler Townsend, at Brownsville, Texas. 

Types.—No. 575, U.S.N.M. 

Female.—Differs from the male described above as follows: Color 
darker ferruginous, infuscate on head and thorax, punctuation dis- 
tinctly coarser throughout, clypeus less concave, cearsely and densely 
punctate. Antennal club slightly shorter. Pygidium longer, gibbose 
at middle. Last ventral convex, subemarginate at apex. Legs shorter 
and stouter; anterior tibiz with upper tooth stronger, apical tooth 
obliquely truncate and notched at apex; posterior tibial spurs longer, 
more lanceolate. 

One exainple, collected June 11, at Brownsville, Texas, by Prof. C. H. 
Tyler Townsend. 

Type.—No. 574, U.S.N.M. 


“oe Nee 


LISTROCHELUS PULCHER, new Species. 


Male.—Ovate, distinctly broader behind, dark rufocastaneous, densely 
covered with a silvery-gray coat, except the head, disk of thorax, hume- 
ral umbones, apex of pygidium and legs; clothed with sparse, short 
hairs in the punctures. Front flat, densely and coarsely, not conflu- 
ently punctate; clypeal suture finely impressed, bisinuate; clypeus 
concave, less densely punctate; margin semicircularly rounded and 
broadly reflexed. Antenne ferruginous, 10-jointed; club longer than 
the funicle. Thorax nearly twice broader than long, narrower at apex, 
convex, shining on the glabrous median part, regularly, moderately 
densely, not coarsely, punctate; sides regularly arcuate, feebly ser- 
rate and fimbriate with long hairs; angles obtuse. Elytra moderately 
coarsely, sparsely punctate; costz obsolete; margin sparsely fimbriate. 
Pygidium convex, sparsely punctulate, subtruneate at apex. Meta- 
sternum and the cox clothed with long, dense, yellowish white hairs. 
Abdomen sparsely and fively punctulate; second and third segments 
slightly concave at middle, fourth with a median transverse gibbosity, 
longitudinally strigose; fifth gibbous at base, on the sides with two 
or three oblique elevated carinze, strongly constricted on apical half; 
sixth short, transversely constricted, with sparse hair-bearing pune- 
tures; apical margin ciliate. Legs moderately stout, sparsely bristly; 
anterior tibiz strongly tridentate. Posterior tibize scarcely fimbriate. 
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Spurs rather slender, outer broader and longer, with pellucid margin. 
Posterior tarsi longer than the tibia; first joint stout, constricted at 
base. Claws pectinate along a double margin; outer anterior claw with 
a strong tooth near the apex. 

Length, 17 mm. One example, collected by C. M. Porter, in Skid- 
more, Texas, April 2, 1895. 

Type.—No. 575, U.S.N.M. 

Female.—Form, size, and sculpture of the male, but differs as follows: 
Antennal club slightly shorter. Thorax with a median white line at 
base. Pygidium flat, deeply, longitudinally channeled before apex, 
with coarse setigerous punctures at and near the margin. Abdomen 
very convex, broadly glabrous and polished along the middle; fifth seg- 
ment constricted at the sides, with a round gibbosity at middle near 
apical margin and with a transverse row of setigerous punctures behind 
the gibbosity, interrupted at middle; sixth very short, coarsely pune- 
tate. Anterior and middle claws with a strong tooth near apex and 
coarsely serrate at base. Posterior claws dissimilar, the inner without 
tooth, pectinate, the outer like the anterior claws. 

One example, from Texas, in collection of Mr. H. Ulke. 

This species differs from L. mucoreus, LeConte, by its color, broader 
form, distinctly broader thorax, more concave and rounded clypeus, and 
the sexual characters of abdomen and pygidium. 





OBSERVATIONS ON THE DEVELOPMENT AND MIGRA- 
TION OF THE URTICATING ORGANS OF SEA NETTLES, 
CNIDARIA.' 


By Louris Mursacu, Pu. D. 


VIstrors to the seashore have frequently had opportunity for becom- 
ing more or less acquainted with Sea Anemones, Jelly-Fishes, or even 
the large Portuguese Man-of-War, and other Siphonophora. 

If the arms (tentacles) of the former, or the long capturing filaments 
of the latter, have been touched, inadvertently or through a more care: 
ful examination, a burning stinging sensation was experienced where 
the tentacles came into contact with the more delicate skin of the 
hands or other parts of the body. 

These animals not only can make it unpleasant for their enemies, but 
by the same means can also overcome their prey. The ability to exer- 
cise this offensive and defensive warfare is due to the possession of very 
minute weapons called nettling organs. The observer has now become 
familiar with a most important function in the economy of these ani- 
mals—that of nettling—which serves both as a means for gaining their 
livelihood and for their protection. 

It is a suitable recognition of this power, that those groups of the 
Ceelenterata possessing it have been called Cnidaria. 

The nettling organs can be studied satisfactorily only with the micro- 
scope, as they are single-celled organs and consequently very minute. 
They are situated in the outer cell layer, the ectoderm of the tenta- 
cles, or on special filaments—the acoutia of the Actinie in the gastric 
cavity—the pertinent tissues of which are derived from the ectoderm.’ 


‘This paper is to constitute a brief report of those results, obtained during my 
occupancy of the Smithsonian table at the Naples Zoological Station, which it was 
thought would prove of interest to the publie. The table was occupied from April 
25 to June 25, 1894. 

27 believe it is still generally held that the nettling organs of the meseuterial 
filaments of the Actinia are of endodermic origin. But at the time this work was 
done I came across a paper of Boveri’s (Ueber Entwickelung und Verwand- 
schaftsbeziehungen der Actinien; Zeit. f. wiss. Zool., XLIX, Pt. 3, 1890) confirming 
the view formerly held by Heider (Ein Beitrag zur Anatomia der Actinien; Sitz’ber. 
d. Acad. d. Wiss., Wien; LXXIX, 1879) that the mesenterial filaments are of 
ectodermic origin, being derived from the lining of the gullet. ‘This would place 
the origin of the nettling organs of all Cnidaria from the ectoderm. I can not find 
that this application has before been made, yet it can not, I should suppose, so long 
have been overlooked. 

Proceedings of the United States National Museum, Vol. XVIII—No. 1097. _ 
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Their position on the surface of the tentacles is generally marked by 
a hair-like projection—the enidocil—where nettling organs stand 
singly. In some cases the organs are collected at tie tips of the tenta- 
cles in the form of nettling knobs, and in others they are grouped on 
smaller branches of the capturing filaments in the form of nettling 
batteries. In the latter case enidocils are seldom present. 

The nettling organs consist essentially of a nucleated, more or less 
modified, cell, the cnidoblast, which contains a capsule, the nematocyst, 
inclosing a much coiled hollow thread—the nettling thread. 

The cell-body is somewhat cup or goblet shaped, having, however, 
oily a small aperture at the top, for the discharge of the little weapon. 
At the side of this opening the enidocil stands, and at the opposite end, 
the cell-body is drawn out in the form of a foot or stalk. In the lower 
Cnidaria this stalk is simple, but in some of the more specialized 
forms of the Siphonophora the stalk and the lower portions of the 
cell-body contain spiral contractile fibers. 

The nucleus of the cell is almost always in a mass of granular proto- 
plasm—the base of the goblet-shaped part—just at the side or under 
the capsule, which is contained in the hollow of the goblet. 

The nematocysts may be spherical, oval, or cylindrical. Each is a 
double-walled capsule, transparent enough to enable one to see the fluid 
contents and the tortuous thread within. The outer wall is very thick, 
and similar to chitin. The opening in its end comes just under the 
opening of the cell-body. The very thin inner wall is closely applied 
to the outer wall, and, passing through the opening in this, becomes 
insensibly continuous with the nettling thread. 

The hollow nettling thread, in its resting condition, is turned, outside 
in, back into the nematoeyst, lying coiled up more or less regularly in 
the fluid contents of the latter. In this condition its present lumen 
(the walls of which constitute its outer surface after discharge) is filled 
with a viscid fluid, which gives the discharged thread its adhesive and 
irritating character. The discharged thread is often twenty times 
longer than the longest diameter of the capsule. The thread of the 
spherical capsules is usually a simple slightly tapering tube, having on 
its outer surface three spiral rows of very fine barbs. In the case of 
the oval capsules, a widened cone-shaped basal portion is joined to 
the thread. A small intermediate piece bears some very small, back- 
wardly directed spines, while on the basal portion near its junction 
with the intermediate piece there are three large spines directed back- 
ward. The thread of the cylindrical capsules differs principally from 


' Heretofore the appearance caused by the spirals was mistaken for cross striations, 
and the parts in question were thought to represent cross striped muscle. But after 
finding the spiral filaments, I still wish to assert a muscular nature for them, as 
stated in a previous paper. Recently Schneider (Zool. Anz., No. 464) confirmed the 
presence of spiral structures in Velella, but he denies their contractile nature, 
Without giving substantial reasons. Since spiral muscles are now found in Cepha- 
lopods, I hold to my interpretation, 
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the last in having the greater portion of its basai part covered by long 
slender spines. In the discharged or evaginated condition, the thread 
is at least partially filled by the fluid contents of the capsule. 

In order to cause the nematocyst to be discharged, a proper stimulus— 
a minute crustacean, or worm, or an enemy—must come into contact 
with the cnidocil, for it is the sensory part of the nettling organ. The 
stimulus at one enidocil may be distributed by nerve connections to 
the surrounding nettling organs, thus inducing explosions en masse. 
Next the cell-body and stalk contract, and this double pressure on the 
nematocyst, is transmitted by its fluid contents to all parts of the 
thread within, and it begins to be evaginated from its basal part out- 

vard to its end, with explosive rapidity. The thread newly shot 
out unites the two very efficient conditions, namely, a large adhesive 
surface enhanced by very minute barbs, and by a sticky substance 
which also acts as a poison.’ 

The nettling poison has never been chemically analyzed, but its nature 
has rather been inferred from its effect on other animals. It was for- 
merly supposed by many to be somewhat similar to formic acid. The 
small animals that are caught by a Cnidarian as prey make a few con- 
vulsive movements and then are apparently dead and are ingested by 
their captor. Anyone may experience the effect of the fluid in a more 
marked degree than on the hands, if he will touch his tongue to the 
t-utacles of a sea-anemone. It is not unlike the sensation perceived on 
touching the tongue to a freshly cut root of Indian turnip (Arisema 
triphyllum), and may last several hours or a day. Indeed, Professor 
Leuckart records a case where a lead pencil which had some weeks pre- 
viously been used in manipulating a siphonophore, on being accidentally 
touched to the tongue, caused this netthng.’ 

The above brief review of what is held at the present time on the 
anatomy and physiology of the nettling organs also contains the 
principal points of my recent paper on this subject.* 

In that paper I reviewed the pertinent literature, and would refer 
those who desire a fuller account to it. The preceding has been given 
to make clearer what is to follow. For the same reason it may be well 
to briefly give my results from alcoholic material on the development 
and migration of nettling organs, as presented by the same paper. 


1In alcoholic material one can occasionally cause the thread to be slowly everted 
by continuous pressure on the cover glass. 

2By all authors before me, the noxious fluid was supposed to be contained in the 
nematocyst. Their chief argument for the belief that fluid flows from the capsule 
is, that the size of the capsule and thread is less after the discharge of the latter. 
This does not hold when we remember that the volume of the fluid in the capsule 
equals the volume of the capsule minus the volume of the contained thread. How 
could this fluid then, after evagination of the thread, fill both capsule and thread 
as tensely as before? Besides this, all of the authors since Mebius, have left out of 
account the substance (fluid) that fills the lumen of the invaginated thread. 
®Zur niiheren Kenntniss der Siphonophoren von Nizza; Archiv f. Naturgesch., 1854. 
tArchiv f, Naturgesch, Pt. 3, 1894 (one plate and one woodcut), 
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These were: | 

1. The nettling organs are developed in cells derived from the 
ectoderm.! 

4. The inner wall of the nematocyst originates from the nucleus and 
grows in the protoplasm around it.2 In consequence of this growth, 
a lighter area of secreted matter forms around the growing inner wall. 
By the abstraction of water from the secreted matter it condenses and 
Shapes itself to the inner wall, and becomes the outer wall of the 
nematocyst.? 

3. The hollow thread grows in spirals around the nucleus, as a con- 
tinuation of the inner wall of the nematocyst. The growing end is 
nearest the nucleus. These growths are looked upon as the result of 
the functional activity of the nucleus in the cell. 

4. When the development of the thread is complete, chemical changes 
are assumed to take place in the. cell, causing the outer wall of the 
nematocyst to become firmer, and abstracting enough water from the 
contents of the inner wall (exosmose), so that the diminished pressure 
within will cause the thread to be drawn into the nematocyst. The 
spiral growth of the thread, during its development, favors a similar 
arrangement in the nematocyst. 

5. When the thread is wholly within the capsule, the latter is rotated 
in the cell, so that the opening in the outer wall is turned away from 
the nucleus, and comes to lie directly under the opening in the cell. 
body, for the discharge of the thread. 

6. The nettling organs are developed in more proximal parts of the 
Cnidarian body (near the bases of the tentacles in Hydromedusie, 
but on the basal portion of the polyps in Siphonophora), and reach 
their destination on the tentacles by active amoeboid migration 
(Hydra, ete.), or by displacement due to the rapid growth of the 
tissues (Siphonophora). 

7. The stalks are probably outgrowths of the cell body, produced 
after the migration of the organs. 

As these results were obtained from alcoholic material, save Hydra 
which was used fresh, it was very desirable to verify them on fresh and 
living marine animals, which I was enabled to do at Naples. 

In an appendix to the paper above mentioned, 1 gave, as a sort of 
preliminary report, some of the principal results. 

The presence of nettling organs in the higher Protozoa, in the Cnida- 
ria, in the Turbellaria, and in the Gasteropoda, makes it seem desirable 
to compare the development, the structure, and the function of the-e 
organs in the groups named. With this in view, representatives of two 
of these divisions, not yet studied compa ‘atively, have been collected. 


'The Microtomist’s Vade-Mecum, A. B. Lee, 3d ed., 1893. 

*Eisig (Monogr. I. Capitelliden, p. 576). Perrier and Claparéde hold that the 
nucleus is directly concerned in the origin and formation of the sete of certain 
worms. 

*I have since observed the stages of this process in Physalia, 
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Methods.—Virst of all, living Hydroid material was gathered so as 
to examine the organs in their natural condition, and also to test my 
conclusions in regard to migration and development. As my previous 
observations had not taken into account the Actinixw, they were first 
examined. T'resh cerata of living Molidiv were given some attention, 
and many specimens were preserved for later histological work. 

The methods employed were largely those already in vogue and 
described, only modified enough to suit the circumstances.! 

For the examination of living tissue, a bit was placed in sea water 
on a slide, and a very dilute solution of aqueous methylin blue was 
added. The mass was then either only slightly compressed under the 
cover glass, or it was first teased, and then the elements were further 
isolated under the cover glass by lightly tapping on the latter with a 
pencil or other suitable object, until the desired result was obtained. 

For preservation, Hydroids were killed by quickly pouring over 
them, placed in as little sea water as would keep them expanded, an 
acidified solution of corrosive sublimate, in 30 or 50 per cent alcohol. 
After some minutes they were removed from this mixture to the diluted 
pure solution, left for one-quarter hour,’ then transferred to 70 per cent 
alcohol for one hour, and finally put up in 80 per cent alcohol. 

Small Actiniz were similarly treated except that the solution for 
killing was first heated. On some of the larger Actinive the narcotiza- 
tion process was used previous to fixing, but with indifferent success. 

The few Siphonophora preserved were treated essentially like the 
Hy droids, except that they were killed by pouring into tke least possible 
quantity of sea water that would keep them expanded an acidified 10 
per cent solution of copper sulphate, to which was added a little cor- 
rosive sublimate solution. 

On some Turbellaria and on WVolidia, Kleinenberg’s fluid worked well 
for killing and fixing. After thoroughly washing in 70 per cent alcohol 
they were placed into 80 per cent. Other /olidie were treated quite 
like the Hydroids. On still others, dilute Flemming’s fluid was used as 
a fixative, and with good success. [or preserving the external form, 
killing with glacial acetic acid, added in abundance, and immediately 
removing to weak alcohol, proved most effective. Yet much depends 
on the proper manipulation of the animal while the tissues are fixing.® 

The material to be sectioned was stained with Mayer’s hemalum, 
picro-carmine, or with borax-carmine. 

Historical.—The question of the transposition of nettling organs, for 
they are rarely ever used at the point where they develop, has long 
been an interesting one. For the Siphonophora, bearing capturing 
filaments, it was long ago settled by Professor Leuckart,‘ that the 


1The Microtomist’s Vade-Mecum, A. B. Lee, 3d ed., 1893. 

2This time varied, of course, depending on the size and nature of the object. 
3One such well-preserved specimen is due to the skillful hand of Signor Lo Bianco. 
4 Zoologische Untersuchungen; I, Die Siphonophoren, 1853. 
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used-up batteries and ends of the filaments, were replaced by the 
extensive growth (Nachschub) of the latter. 

In Veleila, Bedot,' later found canals filled with nettling organs 
extending from the great mass of developing nematocysts, under the 
so-called liver, tothe outer layer of cells on the under side of the animal. 
But he did not consider the question of the manner of their transpo- 
sition. 

In Hydra, Nussbaum? believed that the movement of nettling organs, 
along the tentacles, was facilitated by the slightly twisted condition of 
the latter. 

The reasons for my conclusion, previously stated, that the nettling 
organs propel themselves from place to place (excepting in the Siphon- 
ophora), were that I also found the canals which Bedot had seen in 
Velella;* but more than this, I found that the nettling organs are always 
turned with the basal,i. e., with the larger mass of protoplasm and 
nucleus, in the direction of motion, while the discharge pole points to the 
rear. Furthermore, that the fixed cell-body shows the amceboid form 
Finally, that in many Hydroids one can frequently observe nettling 
organs lying parallel to the surface of the tentacles, their orientation 
as before described, showing that they are proceeding upward on the 
latter. This was further confirmed by the more careful drawings of 
two of the works consulted, one by I’. E. Schulze‘ and the other by QO. 
and R. Hertwig.° 

Statement of results.—Now the observations of living material bring 
the most conclusive proof. From specimens of Velelia to be examined, 
small pieces containing nettling organs were teased a little and lightly 
flattened under the cover glass. Many nettling organs showed amee- 
boid changes of form. The movements were slow but definite. One 
case, however, which was observed for fifteen minutes, made such pro- 
nounced and rapid amceboid movements, that it might well have been 
taken for an Ameba which had swallowed a nematocyst. 

As Pennaria cavolinti was easily obtainable,it was used as a repre- 
sentative of the Hydromeduse. At first a hydranth was teased and 
placed with some sea water under a cover glass. The protoplasm of 
the nettling cells was in many cases passing through changes of form, 
but no definite locomotion was observable. In order not to mistake 
any rotation of the nettling organ for change of form, in this and all 
subsequent cases, the spines in the base of the thread were carefully 
observed ee with the contours of the cell-body. For other 





1 Beeherehde sur l’organ China et le sy eer Vv Jadealuine de Velelles; Recueil zool. 
suisse, I, 1884. 

Ueber die Theilbarkeit d. leb. Materie, I1; Archiv f. Micros. Anat., XX VII, 
1887. ; 


observed the same for Porpita. 
4Ueber den Bau und die Entwickelung von Syncoryne Sarsii, 1873. 
5Das Nervensystem und die Sinnesorgane der Medusen, 1878. Pl. V; fig. 26. 


’According to his preliminary report (Zool. Anzeig., No. 464) Schneider has 
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observations the hydranths were simply placed in a little sea water 
under cover glass and gently flattened. A point was selected where a 
nettling organ, not far from the base of a tentacle, was slowly chang- 
ing its form. It was observed for nearly one-half hour, the ectoderm 
cell boundaries being used as the nearest fixed points obtainable. The 
large mass of protoplasm containing the nucleus of the nematoblast 
was turned toward the tentacle. At the end of the stated time of 
observation, the organ had passed through a distance equal to its own 
diameter. In another case a nettling organ traveled toward a tentacle 
a distance equal to three times its diameter; meanwhile it twice turned 
up endwise. Another case particularly drew attention; the cell-body 
was changing its form quite rapidly, progressing at the same time 
between the ectoderm cells, keeping close to the mesoglwa. Many 
cases were observed where the nettling organs were lying parallel to 
the surface of the tentacles. 

Other cases were observed where the nettling organs were turned in 
almost any direction, or again where they seemed to be reversed as if 
going toward the base of the tentacle, and many others in which | 
could detect no change of form or motion whatever. These exceptions, 
however, as well as the short distance traveled by the nettling organs 
in a given time, may find an explanation in the abnormal conditions to 
which the hydranths were subjected during the observations. 

After the foregoing observations I feel warranted in reaffirming my 
previous conclusion, that the active ameboid migration of the nettling 
organs is the manner in which they are transported from the point of 
their development to their destination. Furthermore, I believe this will 
be found to apply also to all Cnidaria where similar conditions obtain 
as, for instance, to all except some of the Siphonophora. 

In the limits of this paper it is not expedient to give a review of the 
literature on the origin and development of the nematocyst and thread. 
Suffice it to say that most of the authors heretofore agreed that the 
nematocyst and contents take their origin from a vacuole arising in the 
protoplasm of the nettle-cell. On the origin of the thread all the 
older authors are agreed that it arose in the nematocyst; some, from a 
mass of protoplasm that grew into the vacuole, and others believed it 
originated in the secreted contents of the nematocyst. Still another 
view was that both nematocyst and thread were derived from the mass 
of protoplasm that had grown into the vacuole. But later it was 
finally shown that the thread takes it origin outside the nematocyst, 
and consequently it must subsequently be invaginated into the cap- 
sule. 

With the exception of one brief reference,! this fact in regard to the 
position of the growing thread was not applied to the Actiniw. It 
was therefore desirable to learn to what extent my observations on 
Hydroids applied to these. 





'Schneider, Einige hist. Befunde an Celenteraten; Jen. Zschr. f. Nat. 27, N. F. 20, 
1892. 
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As already stated, I demonstrated that the nematocyst is of hetero- 
geneous origin; the inner wall being derived from the nucleus, while 
the outer one results from the secretions arising around the former 
during its growth. Also that the thread develops around the nucleus 
of the cell, and not around the wall of the nematocyst, as has been 
heretofore held. 

These points were now reexamined in living and fresh material, espe- 
cially in Siphonophora and in Meduse. The Actiniv were also prelim- 
inarily examined. ‘The same course of development as has been 
described from alcoholic specimens could now be most beautifully 
observed, the thread being slightly stained by methylin blue. With 
the nucleus somewhat stained the observation was very easy and 
decisive. 

In the Actiniz observation becomes much more difficult, because of 
the small size of the nettling organs of most of them. Anemone sulcata, 
then at hand and a sufficiently typical specimen, was first examined. 
The early stages of both capsule and thread resemble very closely 
those of the cylindrical ones of the Siphonophora. The inner wall of 
the nematocyst early takes on a curved form, the nucleus with encir- 
cling thread lying in the concavity. The spirals of the thread do not 
seem to be so regular as those of the Hydrozoa examined. But they 
could be seen in greater number. By inducing a current under the 
cover glass the observation may be made more certain, because different 
views of the nematoblast are thus obtained. Both Adamsia rondeletii 
and Astroides calycularis were sufficiently examined to confirm what I 
had observed in the other form. The latter is not a suitable form for 
this work, on account of the minuteness of its nettling organs. 

It is my intention to subject this matter to a more thorough examina- 
tion in Actiniw; but even now I believe we are warranted in conclud- 
ing that the development of the nettling organs is the same for all the 
Cnidaria. 

The Turbellaria collected have not yet been examined for the devel- 
opment of their nettling organs, in the light of these newer observa- 
tions; though in one form previously obtained at Leipzic, some 
apparently undeveloped nematocysts were found, that lead me to look 
for a similar plan of development to that already established for the 
Cnidaria. 

The Holidia obtained at Naples are under investigation, but so far 
no results are definite enough to be stated. 

In conclusion I wish to thank the Director, Dr. Dorn, for courtesies 
while at the Naples Zoological Station, also the Secretary of the Smith- 


sonian Institution, and the committee in charge, for the privilege of 


occupying the table. 


LIST OF THE LEPIDOPTERA COLLECTED IN EAST AFRICA, 
1894, BY MR. WILLIAM ASTOR CHANLER AND LIEUTEN- 
ANT LUDWIG VON HOHNEL. 


By W. J. HOLLAND, Ph. D. 


THE collection submitted to me for examination and determination 
by the authorities of the United States National Museum had already 
been partially classified by Mr. Martin L. Linell, of the Department of 
Entomology. Twenty-five species recorded in the accompanying list 
were not represented in the assemblage of specimens submitted to me, 
Mr. Linell having determined them, as he writes me, upon careful com- 
parison with specimens previously labeled by me in other collections 
contained in the National Museum. ‘The species thus determined by 
Mr. Linell, which I have not personally examined, and for the correct 
determination of which I rely upon him, are Papilio leonidas, P. nireus, 
P. demoleus, Salamis anacardii, Palla varanes, Amauris dominicanus, 
Hypolimnas misippus, Danais petiverana, D. klugii, Tingra mombase, 
Precis natalica, P. elgiva, P. cloantha, Euphedra neophron, Melanitis 
leda, Hamanumida dedalus, Pyrameis cardi, Eurytela dryope, EF. hiar- 
bas, H. ophione, Hypanis ilithyia, Junonia boopis, J. cebrene, J. clelia, 
Callidryas florella, Terias regularis, and Cydligramma latona. 

As to the exact localities from which the specimens came, | have no 
certain knowledge. Mr. Linell writes that he was informed by Mr. 
Chanler that the greater number of the specimens were taken upon the 
Jombene Range, northeast of Mount Kenia. It is to be regretted that 
a more exact record of localities and dates of capture was not kept. 

An examination of the list shows that while a certain proportion of 
the species therein enumerated have a wide range over the whole of 
tropical Africa, a much larger proportion are such as belong to the 
faunal subdivision which includes the region covered by Natal and the 
Transvaal. The study of collections from Eastern Africa is revealing 
to us gradually that there is a rather well-defined line of demarcation 
between the species occupying the region of the grassy steppes, which 
extend through the southern part of the continent northward along the 
eastern coast, and the fauna of the more densely wooded region of the 
Congo, the Ogové, and their tributaries. The butterflies of the region 
of Kenia and Kilimanjaro are more nearly related to those of the region 
of the Cape than to those of tropical West Africa. Dr. R. Bowdler 
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Sharpe! has given us a most instructive paper upon ‘The zoo-geo- 
graphical areas of the world.” This eminent ornithologist has recorded 
a distinction between what he delimits and names as the ‘*South A fri- 
can Sub-Region” and the ‘East African Sub-Region.” He, however, 
says that ‘the Kast African Sub-Region is not a very natural division, 
and may have to be sunkin one of the others.” With this viewmy study 
of a number of the collections of lepidoptera made in recent years in 
Eastern Atrica leads me to concur very positively. So very large a 
proportion of the Jepidoptera taken in tropical East Africa also occur 
in the region of Natal and the Transvaal that it seems to me that it is 
but natural, at least from an entomological standpoint, to sink the two 
subregions into one, which might be designated as the Southeastern 


African Sub-Region. It is characterized especially by the great develop- | 


ment of the Acraeas of the Horta group, and the numerous species of 
the genus TYeracolus, which are but sparingly represented elsewhere 


upon African soil, and are altogether wanting from the hot wooded’ 


valleys of the Equatorial region. 


Suborder RHOPALOCERA. 
Family NYMPHALID4, Swainson. 
Genus DANAIS, Latreille. 


DANAIS CHRYSIPPUS, Linnzus, var. KLUGII, Butler. 


Limnas klugii, BUTLER, Proc. Zool. Soc. Lond., 1885, p. 758. 


Mr. Linell reports three examples of this species in the collection. 


DANAIS PETIVERANA, Doubleday. 


Danais limniace, CRAMER, var. petiverana, DOUBLEDAY and HrwWITson, Gen. 
Diurn. Lep., p. 93, pl. xu, fig. 1 (1847). 

Danais leonora, BUTLER, Proc. Zool. Soc. Lond., 1862, p.51; Lepid. Exot., p.53 
pl. xx, fig. 2. 


Mr. Linell reports ten specimens in the collection. 
DANAIS FORMOSA, Godman. 


Danais formosa, GODMAN, Proce. Zool. Soc. Lond., 1880, p. 183, pl. XIX, fig. ty 
There is a single example of the male of this exceedingly beautiful 
species, which is still excessively rare in collections, and is mimicked 
by the wonderful Papilio rex, Oberthiir. 


Genus AMAURIS, Hubner. 
AMAURIS DOMINICANUS, Trimen. 
Amauris dominicanus, TRIMEN, Trans. Ent. Soe. Lond., 1879, p.523; S. Afr. Butt., 
I, p. 61 (1887). 
Mr. Linell reports nine specimens of the male in the collection. 


1 Natural Science, August, 1893. 
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| AMAURIS ECHERIA, Stoll. 


Papilio echeria, Stoll, Suppl. Cram. Pap. Exot., p. 29, figs. 2,2b (1791). 
Amauris echeria, HUBNER, Verz. Bek. Schmett., p. 14 (1826). 

Danais vaillantiana, GODART, Encyc. Meth., IX, p.183 (1819). 
Amauris echeria, TRIMEN, S. Afr. Butt., I, p., 57 (1887). 


There is a single male specimen of this species. In the lot were sey- 
eral females of Papilio echerioides, Trimen, which is a most excellent 
mimic of this species. 

AMAURIS OCHLEA, Boisduval. 


Euplea ochlea, BOISspUVAL, App. Voy. de Deleg. dans VAfr. Austr., p.589 (1847). 
Amauris ochlea, TRIMEN, S. Afr. Butt., I, p. 60 (1887). 


There are three males and one female of this species contained in the 
collection. 
Subfamily SATY RIN 4, Bates. 


Genus MELANITIS, Fabricius. 
MELANITIS LEDA, Linnzeus, var. SOLANDRA, Fabricius. 


Papilio leda, LINNXUS, Syst. Nat., I, 2, p. 773, n. 151 (1767). 
Papilio solandra, Fabricius, Syst. Ent., p.500, No. 244 (1775). 


Mr, Linell reports five specimens of this species in the collection. 


Genus GNOPHODES, Westwood. 
GNOPHODES DIVERSA, Butler. 


Gnophodes diversa, BUTLER, Ann. and Mag. Nat. Hist. (5), V, p. 333 (1880). 
Melanitis diversa, TRIMEN, S. Afr. Butt., I, p. 116 (1887). 


The collection contains twelve examples of this species. 


Genus MYCALESIS, Hubner. 
MYCALESIS SAFITZA, Hewitson. 
Mycalesis safitza, HEWI1TSON, Gen. Diurn. Lep., p. 394, pl. LX VI, fig. 3 (1851); Exot. 
Butt., IJ, p. 80, pl. x1, fig. 4 (1862).—TRIMEN, S. Afr. Butt., I, p. 105. 


There are thirty-two specimens of this species, showing that it is 
abundant in the region where the collection was made. 


MYCALESIS PERSPICUA, Trimen. 


Mycalesis perspicua, TRIMEN, Trans. Ent. Soc. Lond., 1873, p. 104, pl. 1, fig. 3; S. Afr. 
Butt., I, p. 107 (1887). 


Seven specimens. 
Genus WET AIM A] Hubner. 
YPHTHIMA ASTEROPE, Klug. 


Hipparchia asterope, KLUG, Symb. Phys., pl. xxix, figs. 11-14 (1832). 
Yphthima asterope, HEWITSON, Trans. Ent. Soc. Lond. (3), II, p. 283 (1865).—TrI- 
MEN, S. Afr. Butt., I, p. 66 (1887). 
There are three very badly damaged specimens of this species, which 
is widely distributed throughout Africa and Asia. 
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YPHTHIMA HCHNELI, new species. 


Male.—Upper side uniformly grayish brown; fore wing with a large, 
oval, bipupilled ocellus; hind wing with three ocelli, of which the one 
nearest the anal angle is small and obsolescent, the other two, situated 
one on either side of vein 2, are relatively large. On the under side 
both wings are wood-brown, finely striolated with pale yellowish gray. 
The strive are less numerous below the ocellus of the primaries, on the 
basal third of the secondaries, and on either side of the submarginal 
series of seven ocelli, which are found also on the secondaries. These 
tracts in consequence of this lack of the lighter striwe are darker brown 
than the rest of the wings. The seven ocelli of the secondaries are of 
moderate size, two of them located between veins 1 and 2 near the anal 
angle, and one on each of the succeeding interspaces, that nearest the 
outer angle being the smallest and inclining to obsolescence. All of 
the ocelli on the under side are pupilled with silvery blue. The iris 
of the large subapical ocellus of the primaries is relatively wide and 
bright yellow. The irides of the ocelli of the secondaries are reddish 
ochraceous. Expanse, 30 mm. 

Type.—No. 50, U.S.N.M. 

There are two specimens of this species in the Chanler collection, 
both in a more or less damaged condition, but sufficiently good to per- 
mit of an accurate description. The cotype (No. 51, U.S.N.M.) differs 
from the type in having the ocelli on the under side of the secondaries 
smaller than in the type and inclining to obsolescence. 


Genus NEOCGENYRA, Butler. 


NEOCCENYRA DUPLEX, Butler. 
Neocenyra duplex, BUTLER, Proc. Zool. Soc. Lond., 1894, p. 560, pl. XxxvVI, fig. 1. 


There is one badly damaged specimen of this species.! 


Subfamily ACRAXOIN 4“. 
Genus ACRAZA, Fabricius. 


ACRAZA HORTA, Linneus. 


Papilio horta, LINNZUvS, Mus. Lud. Ulr. Reg., p. 234, n. 53 (1764); Syst. Nat., Ed. 
XII, p. 755, n. 54 (1767). 

Acrea horta, GODART, Ene. Meth., IX, p. 231, n. 1 (1819).—TRIMEN, S. Afr. Butt., 
I, p. 134 (1887). 


There are six examples referable to this species. 

1The species named by me Yphthima chanleri, Proc. U.S. Nat. Mus., 1895, X VITI, 1895, 
p. 240, I discover to be identical with a species named Neocanyra gregorii, by Dr. 
Butler in the Proceedings of the Zoological Society for 1894. The reference of the 
insect to Dr. Butler’s genus is what misled me, Neocwnyra is differentiated from 
Mycalesis by the absence of any swelling at the base of the median vein. It is a 
very slight basis upon which to create a generic distinction. 
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ACRAEA NATALICA, Boisduval. 
Acrea natalica, BoISDUVAL, App. Voy. de Deleg. dans VAfr. Austr., p. 590, n. 57 
(1847). 
There are numerous examples of this species, male and female, show- 
ing that it is quite common in the region visited by the explorers. 


ACRZA ACARA, Hewitson. 
Acrea acara, HEwiTson, Exot. Butt., II, pl. vut, figs. 19, 20 (1865). 


Acrea caffra, FELDER, Reise d. Noy. Lep., I, p. 369, pl. XLVI, figs. 10, 11 (1865). 
Acrea acara, TRIMEN, 8. Afr. Butt., I, p. 159 (1887). 


Three males and four females. 


ACRAZA ENCEDON, Linneus. 


Papilio encedon, LINN£US, Mus. Lud. Ulr. Reg., p. 244, n. 63 (1764). 

Papilio encedonia, LINN-EUS, Syst. Nat., I, 2, p. 762, n. 90 (1767). 

Papilio lycia, Fasricius, Syst. Ent., p. 464, n. 94 (1775); Ent. Syst., ITI, 1, p. 176, 
n. 546 (1793). 

Acrea sganzini, BOISDUVAL, Faune Ent. de Madgr., p. 34, pl. 6, figs. 6, 7 (1833). 

Acrea usagare, VUILLOT, Bull. Ent. Soc. France, 1891, p. Ixxviil. 

The collection contains numerous specimens of this species. Mr. 
Trimen sinks A. sganzini, Boisduval, as a synonym of A. encedon, Lin- 
nieus. I have reluctantly been compelled with the growth of material 
in my possession to come to the same conclusion. <A. usagare, Vuillot, 
is an extreme form of sganzini, Boisduval, in which the white transap- 
ical band is entirely suffused with the brownish red color of the wings 
and the spots are largely obsolescent, though identical in arrangement 
and form with those found in normal specimens. The most of the 
specimens in the collection made by Lieutenant von Hohnel are typical 
A. encedon, Linnzeus. 

ACRAA INSIGNIS, Distant. 


Acrea insignis, DISTANT, Proc. Zool. Soc. Lond., 1880, p. 184, pl. XIX, fig. 6. 
Acrea burtoni, HEWITSON (nee BUTLER), Ent. Mon. Mag., XIV, p. 155. 
Acrea balbina, OBERTHUR, Etudes d’Fnt., XII, p. 6, pl. 1, fig. 8. 


There are eight specimens of the typical form of this species, in 
which the black spots of the secondaries at the base do not coalesce to 
form a large black band. 

ACRZA BUXTONI, Butler. 
Acrea buxtoni, BUTLER, Ann. and Mag. Nat. Hist. (4), XVI, p. 395 (1875). 


The collection contains six males and two females of this species. 


ACRZEA ABBOTTII, Holland. 


Acrea abbottii, HOLLAND, Ent. Supp., 1892, p.89; Proc. U.S. Nat. Mus., XVIII, p. 
233, pl. vu, fig. 1 (1896). 

The collection contains six examples, only one of which is pale 

ochreous like the types from Kilimanjaro, the others being redder. 
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The spots on the primaries on either side of vein 2 are variable, some 
of the specimens being provided with them as in the types, others 
having only one, and one example being altogether without them. 


ACRAA CABIRA, Hopffer. 


Acrea cabira, HOPprrER, Monatsber. d. k. Preuss. Akad. d. Wiss., 1855, p. 640, n. 7; 


Pet. Reise n. Mossamb., Ins., p. 378, pl. Xx1u1, figs. 14, 15 (1862). 
Two examples. 
ACRZEA MIRABILIS, Butler, 


Acrwa mirabilis, BUTLER, Proc. Zool. Soc. Lond., 1885, p. 760, pl. xLvu, fig. 1. 


There is one example of this beautiful insect. 


ACRZEA AXINA, Westwood. 
Acrewa axina, WESTWOOD, App. Oates’ Matabeleland, p. 344, pl. F, figs. 5, 6 (1881). 


There is a series of twelve males and eleven females of a species, 
which I identify with some doubt as A. axina, Westwood. The 
females agree quite positively with the description given by Westwood 
and with the figure, and also with specimens identified as A. axrina by 
Mr. Trimen, from Manica, taken by Mr. Selous and contained in my col- 
lection, but Mr. Westwood states that his figure is that ofa male. The 
males before me are redder than in the figure given by Westwood, lack 
the striz between the extremities of the nervures near the apex, and 
are quite translucent on the subapical tract. The females have the 
discal area of the primaries and the secondaries broadly whitish. The 
spots are throughout identical in location and form with those given in 
Westwood’s figure. The specimens appear to me to be a local race of 
A.axina. I can not bring myself to regard it as a new species. 


ACRAHA PUDORINA, Staudinger. 
Acrwa pudorina, STAUDINGER, Exot. Schmett., I, p. 84, II, pl. 33 (1888). 


The collection contains a series of twenty-two males and six females 
of this beautiful species. The females are dark smoky brown and quite 
distinct in their ground color upon the upper side. Upon the under 
side they closely approximate the males. The spots are the same in 
size and location in the two sexes. 


ACRAEA HOEHNELI, new species. 


Male.—The primaries are translucent, with the apical extremity of 
the costa and the outer margin narrowly margined with black, The 
black border is widest at the extremity of the apex. The basal edge of 
the costa and the base and inner margin laved with dull red. Just 
within the black border of the outer margin between the nervules is 
situated a submarginal row of acuminate red, opaque spots. There is 
a moderately large black spot in the middle of the cell, two coalescing 
Similar spots at the end of the cell and a series of four spots in a straight 





1895. PROCEEDINGS OF THE NATIONAL MUSEUM. (An 


line beyond the cell. The latter series and the spot in the center of the 
cell are equidistant from the spots at the end of the cell. Three similar 
black spots situated on intervals 1, 2, and 3, form a curved series 
inwardly convex, just beyond the cell. The secondaries are opaque, 
light red deepening toward the base of the wing, bordered with deep 
black, upon which are indistinct traces of lighter markings between 
the extremities of the nervules. The spots of the under side appear 
faintly upon the upper side of this wing, the only spots which are dis- 
tinct being the one at the end of the cell and five beyond it forming a 
zigzag series. The under side of the primaries is marked precisely as 
the upper side, except that the submarginal acuminate spots are pale 
ochraceous, and not red as upon the upper surface. The secondaries 
are pale yellowish ochraceous, marked with patches of flesh color. They 
are bordered with deep black, upon which a regular row of pale yellow 
lunules stands forth sharply defined against the black ground. ‘The 
base and disk are spotted with numerous moderately large deep black 
spots, all sharply defined, and those nearest the base ringed about with 
narrow yellowish lines. The upper side of the thorax is black, with 
two bright yellow spots on its posterior margin. The upper side of the 
abdomen is black with a row of circular yellow spots on either side of 
the median line, increasing in size toward the anal extremity. Below 
these spots there is on either side a lateral yellow stripe. The under 
side of the abdomen is pale reddish marked with a double row of black 
lunulate markings, one on either side of the abdominal aspect of each 
segment. The lower side of the thorax is black spotted with red spots. 
The legs are margined with red and the lower sides of the palpi are red. 
The antenn are black. Expanse, 60 mm. 

Type.—No. 52, U.S.N.M. 

This species is allied to A. doubledayi, Guenée, and A. axrina, West- 
wood, but is abundantly distinct. 





ACRAZA PHARSALOIDES, Holland. 


Acrea pharsaloides, HOLLAND, Ent. Suppl., 1892, p. 89; Proc. U.S. Nat. Mus.. 
XVIII, p. 232 (1896). 

Male.—Does not differ toa marked extent from the female, except that 
the general ground color of the upper side of both wings is of a much 
brighter red than in the case of the female, and the transverse sub- 
apical bar of black spots is not as wide as in the female, and shows no 
tendency to coalesce with the spots at the end of the cell, as in the case 
of the female. The pale fuscous, transverse band situated in the 
apical region of the primaries of the female is replaced in the male 
by a band of the same form exactly, but of the prevalent red color of 
the rest of the wing. The specimen of the male before me is also 
noticeably smaller than the female from Kilimanjaro in the Abbott 
collection. 

A male exactly like the one in this collection was purchased by me a 
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number of years ago from Dr. Staudinger, who labeled it A. pharsalia. 
A search in the literature of the subject seems to make it clear that this 
is a manuscript name; at all events I have no clue to the publication 
of a species under this name. A. pharsalus, Ward, is a well-known 
species, totally distinct from the one under consideration, as appears 
from the male specimen before me. While there is a general resem- 
blance between the females of the two species A. pharsalus and A. phar- 
saloides, the males differ greatly, as is seen upon comparison. In fact, 
had I possessed a male of the species at the time I published my orig- 
inal description, I do not think that I would have applied to this form 
the name which I gave it. The male of pharsalus, owing to the distri- 
bution of the red and black spots of the primaries, resembles the 
insects of the Egina group, while the male of pharsaloides more closely 
resembles A. abdera and its allies. 

Male type.—No. 54, U.S.N.M. 

There is a single example of the male of this species. The original 


type was a female. 
ACRAEA PERENNA, Doubleday. 


Acrea perenna, DOUBLEDAY, DOUBLEDAY and HEWITSON, Gen. Diurn. Lep., I, 
p. 141, pl. xix, fig. 4 (1848). 

There are two males not differing materially from specimens from the 
West Coast, though the red on the lower margin of the primaries is 
extended a little more broadly toward the base than in the examples 
in my collection from Sierra Leone and elsewhere. 


Genus PLANEMA, Doubleday. 
PLANEMA CHANLERI, new species. 


The primaries upon the upper side are dark brown, interrupted by a 
reddish, ochraceous, submacular, discal band, composed of eight spots. 
Of these spots the five uppermost are narrow and elongated. The two 
upper spots are short, the three lower ones of the five are advanced 
inwardly forming a curved inward projection accommodated to the 
line of the discocellulars, and in serial order from the top of the row 
to the bottom extend outwardly more and more, at their outward 
extremities. Just below these spots and projecting still farther out- 
wardly, but not extending as far inwardly, is an oblong quadrate spot. 
Below this, between veins 2 and 3, is the largest spot of the series, 
having its outer extremity quadrate, and its inner extremity defined 
by an oblique line running from about the middle of vein 2 obliquely 
upward to near the origin of vein 3. Below this on the first median 
interspace is a small triangular spot with its base parallel to the outer 
margin and its apex pointing toward the base of the wing. The sec- 
ondaries are crossed on the middle by a broad, reddish, ochraceous 
band, with its inner margin approximately straight and its outer mar- 
gin regularly curved and parallel to the outer margin. The outer 
margin is bordered by a broad dark brown band, the inner edge of 
which is regularly produced inwardly on the nervules and at the 
middle of each interspace. The basal area is rich maroon, profusely 
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with black. The under side of both wings is marked precisely as the 
upper side, but the ground color is paler, and the black spots of the 
basal area of the secondaries in consequence stand forth more con- 
spicuously. The palpi are black, edged with white upon the lower side. 
The thorax is black spotted with small yellow dots on the under side 
and having two similar spots on the posterior edge on the upper 
side. The upper side of the abdomen is black, the lower side light 
yellowish ochraceous, the yellow color extending upwardly as fine lat- 
eral lines on the posterior margins of the segments. In addition there 
are lateral rows of yellow circular spots on each side of the abdomen. 
The legs and attenne are black. 

The female is black with the spots and bands of the wings pure 
white. As is usual in this genus, the wings are broader and more 
rounded at the apex of the primaries than in the male sex and the 
body and wings are considerably larger. The macular band of the pri- 
maries differs in its outline from that of the male sex in having its 
outer margin Somewhat more regular, and the inner extremities of the 
spots situated upon the median interspaces even, the spot on interval 
2 not projecting inwardly farther than the spot on interval 3, as is the 
case in the male sex. 

Expanse, male, 62 mm; female, 74 mm. 

Types.—Nos. 53, 55, U.S.N.M. 


Subfamily NYMPHALIN A. 
Genus ATELLA, Doubleday. 
ATELLA PHALANTA, Drury. 
Papilio phalanta, DRuRY, Il. Nat. Hist., I, pl. XXx1, figs. 1, 2 (1770). 


There are six examples of this common and widely distributed species. 


ATELLA COLUMBINA, Cramer. 


[ay 


Papilio columbina, CRAMER, Pap. Exot., III, pl. 238, figs. A, B (1782). 


There are three examples of this species, one badly damaged. 


Genus PYRAMEIS, Hubner. 
PYRAMEIS CARDUI, Linnzus. 


Papilio cardui, LINN.XUS, Syst. Nat., I, 2, p. 74, n. 157 (1767). 


Mr. Linell reports five examples of this species. 


Genus JUNONIA, Hubner. 
JUNONIA CEBRENE, Trimen. 


Junonia enone, HUBNER, Sammlung Exot. Schmett., II, pl. 34, figs. 1, 2 (nee 3, 4), 
(1806). 

Junonia cebrene, TRIMEN, Trans. Ent. Soc. Lond., 1870, p. 353; S. Afr. Butt., I, p. 
210 (1887). 

Junonia crebrene, BUTLER, Trans. Ent. Soc. Lond., 1870, p. 524.—GERSTAECKER, 
Gliederth.—F auna des Sansibar-Gebietes, p. 369, n. 17 (1873). 
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JUNONIA CLELIA, Cramer.! 
Papilio clelia, CRAMER, Pap. Exot., I, pl. XXx1I, figs. E, F (1779). 


Mr. Linell reports ten specimens of this species. 


JUNONIA BOOPIS, Trimen. 
Junonia boopis, TRIMEN, Trans. Ent. Soc. Lond., 1879, p. 331; 8. Afr. Butt., I, p. 
217, pl. Iv, fig. 2 (1887). 


Mr. Linell reports one example of this species. 


Genus PRECiS,;bubner: 
PRECIS CLOANTHA, Cramer. 
Papilio cloantha, CRAMER, Pap. Exot., III, pl. cccxxxvu1t, figs. A, B (1782). 


Mr. Linell reports four specimens. 


PRECIS NATALICA, Felder. 


Precis natalica, FELDER, Wien. Ent. Mon., IV, p. 106 (1860).—TrimeEn, S. Afr. 
Butt., I, p. 238 (1887). 


Mr. Linell reports fourteen specimens. 


PRECIS ELGIVA, Hewitson. 


Junonia elgiva, HEW1rson, Exot. Butt., II, pl. x1, fig. 1 (1864).—TRiMEn, S. Afr. 
Butt., I, p. 240 (1887). 


Mr. Linell reports nine specimens. 


PRECIS TUGELA, Trimen. 


Precis tugela, TRIMEN, Trans. Ent. Soc. Lond., 1879, p. 334 (1887); 8. Afr. Butt., I, 
p. 241, pl. rv, fig. 5 (1887). 

The collection contains thirty-seven specimens of this species, only 
four of which were submitted to me for examination. There are two 
forms, one with the apex of the primaries very acute and faleate, as 
represented in the figure given by Mr. Trimen; the other with the apex 
likewise falcate, but the produced portion truncate at its extremity. I 
am inclined to think that we are dealing here with a case of seasonai 
dimorphism analogous to that which we observe in the case of Junonia 
almana and Junonia asterie, which are the dry and wet seasonal forms 
of the same insect. Aside from this difference in the outline and the 
somewhat more distinct development of the markings in the form with 
the acute apices of the primaries, I can see no difference sufficient to 
warrant more than a varietal separation. Being at present engaged in 
arevision of the African Nymphalide, I defer any further remarks upon 
this subject until I shall have had opportunity to more thoroughly go 
over the species of the genus Precis, of which I have enormous suites 








1 For full synonymy see Trimen, South African Buttertlies, I, p. 214. 
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from many portions of the continent, with accurate data attached as to 
the time of their appearance. Suffice it to say, that seasonal dimorph- 
ism apparently plays an important part in some of the species. 
Genus SALAMIS, Boisduval. 
SALAMIS ANACARDII, Linnzus. 
| Papilio anacardii, LiNN-&vs, Mus. Lud. Uly, Reg., p. 236, n.55 (1764). 


Mr. Linell reports fifty-four examples of this species. 


SALAMIS NEBULOSA, Trimen. 


Salamis nebulosa, TRIMEN, Trans. Ent. Soc. Lond., 1881, p. 441; S. Afr. Butt., I, 
p. 246, pl. 1v, fig. 6 (1887). 


There are twelve specimens of this species in the collection. 


Genus EURYTELA, Boisduvyval. 


EURYTELA HIARBAS, Drury. 
Papilio hiarbas, Drury, Il. Nat. Hist., III, pl. x1v, figs. 1, 2 (1772). 


Mr. Linell reports seven specimens. 


EURYTELA DRYOPE, Cramer. 
Papilio dryope, CRAMER, Pap. Exot., pl. LXXvu, figs, E, F (1779). 


Mr. Linell informs me that there are five specimens of this species in 
the collection. 
EURYTELA OPHIONE, Cramer. 


Papilio ophione, CRAMER, Pap. Exot., II, pl. cxrv, figs. E, F (1779). 


There are twenty-three specimens of this species, according to Mr. 
Linell. 
Genus HYPANIS, Boisduval. 


HYPANIS ILITHYIA, Drury. 
Papilio ilithyia, DRuRY, Il. Nat. Hist., II, pl. xvu, figs. 1, 2 (1778). 


Mr. Linell reports thirty-four specimens of this insect. 


Genus HYPOLIMNAS, Htibmer. 
HYPOLIMNAS MISIPPUS, Linneus. 
Papilio misippus, LINN.£US, Mus. Lud. Ulr. Reg., p. 264, n. 83 (1764). 
Mr. Linell reports three males and one female of this species. 
HYPOLIMNAS WAHLBERGII, Wallengren. 


Diadema wahlbergii, WALLENGREN, K. Sy. Vet. Akad. Handl., 1857; Lep. Rhop. 
Cafir., p. 27, n. 1. 


There are two examples of this species in the collection. 
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Genus NEPTIS, Fabricius. 
NEPTIS AGATHA, Cramer. 
Papilio agatha, CRAMER, Pap. Exot., IV., pl. cccxxvui, figs. A, B (1782). 

There is one typical example of this well-known form, and a second 
specimen which may be a mere variety, but may also represent an 
undescribed species. On the upper side it resembles NV. biafra, Ward, 
on the under side it very closely approximates N. agatha. With only 
the one example I do not feel inclined to describe it as a new species, 
though more material at a later time may prove that this would be the 
proper course. 

NEPTIS MARPESSA, Hopffer. 
Neptis marpessa, HOPFFER, Monatsber. K, Akad. Wiss. Berl., 1855, p. 640, n. 8.— 
Peters’ Reise n. Mossamb., Ins., p. 383, pl. Xx1v, figs. 9, 10 (1862). 
There are four specimens of this species. 


Genus EUXANTHE, Hubner. 


EUXANTHE WAKEFIELDII, Ward. 
Godartia wakefieldii, WARD, Ent. Mon. Mag., X, p. 152 (1873). 


Genus EUPHA:DRA, Hubner. 
EUPH4DRA NEOPHRON, Hopffer. 
Romaleosoma neophron, HOPFFER, Monatsber. d. K. Akad. Wiss. Berl., 1855, p. 
640.—Peters’ Reise n. Mossamb., Ins., p. 386, pl. xx, figs. 1, 2 (1862). 
Mr. Linell determines seven specimens in the collection as belonging 
to this species. 
Genus EURYPHENE, Boisduval. 
EURYPHENE SENEGALENSIS, Herrich-Schaeffer. 
Euryphene senegalensis, HERRICH-SCHAEFFER, Ex. Schmett., figs. 95-98 (1852-1856). 
There are two males and three females, one of the latter in a very 
fragmentary condition, which seem to be more correctly referred to this 
species than to any other. The males are in nowise different from the 
insect figured by Herrich-Schaeffer, but the females more nearly resem- 
ble that sex of the well-known ZL. cocalia of the West Coast, save that the 
subapical transverse spots and bands are not white as in FE. cocalia, but 
suffused with dull ochraceous. The insect seems to be a local race of 
LE, senegalensis. 
Genus HAMANUMIDA, Hubner. 


HAMANUMIDA DAEDALUS, Fabricius. 
Papilio dedalus, FABrictus, Syst. Ent., p.482, n. 174 (1775). 
Mr. Linell reports nine examples. 
Genus PALLA, Hiibner. 
PALLA VARANES, Cramer. 


Papilio varanes, CRAMER, Pap. Exot., II, pl. cix, figs. D, E (1779). 
One fairly good example. 


| 
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Genus CHARAXES, Ochsenheimer. 
CHARAXES ZOOLINA, Westwood. 


Nymphalis zoolina, Westwoon, Gen. Diurn. Lep., pl. Lim, fig. 1 (1850). 


There are six males and two females of this species. 


CHARAXES NEANTHES, Hewitson. 


Nymphalis neanthes, Hewirson, Exot. Butt., I, p. 88, pl. xxv, figs. 2,3 (1854). 


There is one specimen of this species. 
CHARAXES EUPALE, Drury. 


Papilio eupale, DruRyY, Ill. Exot. Ent , III, pl. vi, fig. 3 (1782). 
One injured specimen. 


CHARAXES SATURNUS, Butler. 
Charaxes saturnus, BUTLER, Proc. Zool. Soc. Lond., 1865, p. 624, pl. Xxxv1, fig. 1; 
Lep. Exot., p. 5, pl. 11, fig. 2 (1869).—TrimeEn, S. Afr. Butt., I, p. 334 (1887). 
One specimen. 
CHARAXES BRUTUS, Cramer. 
Papilio brutus, CRAMER, Pap. Exot., III, pl. ccxtt, figs. E, F (1782). 


One specimen. 
CHARAXES ETESIPPE, Godart. 


Nymphatis etesippe, GODART, Enc. Meth., IX, p. 355, n. 19 (1823). 
Four specimens. 
CHARAXES CHANLERI, Holland. 


Charaxes chanleri, HOLLAND, Proc. U. 8. Nat. Mus., XVIII, p. 262 (1896). 

The collection contains six males and three specimens of the hitherto 
undescribed female. 

Female.—The upper side of the palpiis black. The upper side of the 
thorax and abdomen is dark fuscous. The lower side of the palpi and 
the pectus is white. The lower side of the thorax and abdomen is 
pale brownish gray. The legs are concolorous. The primaries are fus- 
cous at the base and on the outer margin, the fuscous shade deepening 
into black toward the center of the wing and the outer angle. The 
wing is traversed from the costa before the apex by a band of discal 
spots, gradually increasing in size from the costa to the inner margin. 
The four uppermost of these spots are curved outwardly in a bent 
series; the four lower spots are oblong quadrate. Allare ochre-yellow, 
except the two nearest the inner margin, which are washed with white. 
In addition to this series of spots there are two yellow spots beyond 
the end of the cell, and a smaller yellow spot at the lower outer angle 
of the cell. The secondaries are colored at the base as the primaries, 
with the inner margin dark fawn color. The macular band of the pri- 
maries is continued across the secondaries as a white band gradually 
diminishing in width toward the inuer margin, and laved with blue on 

Proc.-N. M. 95 48 
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either side toward the anal extremity. The outer margin is broadly 
black beyond this discal band. The wing is bordered from vein 4 
upwardly by light brown, and inferiorly toward the anal angle by glau- 
cous green, produced upon the two tails projecting at the extremities 
of veins 2 and 4. These tails as well as the whole outer margin are 
edged by a very fine black line. Just within the light brown and 
greenish marginal border is a submarginal series of bluish white 
linear spots on the interspaces, bordered externally by black from vein 
4 to the anal angle. Upon the under side the wings are marked as in 
the male, save that the broad macular discal band of the primaries and 
secondaries is reflected through from the upper side, and owing to the 
greater size of the wings in the female the spots and markings are 
more widely separated. Expanse, 65 to 70 mm 
Type.—No. 56, U.S.N.M. 





CHARAXES XIPHARES, Cramer. 
Papilio xiphares, CRAMER, Pap. Exot., IV, pl. CCLXXVII, figs. A, B (1782). 


One male specimen. 


Family LYCAS NID, Stephens. 
Genus TINGRA, Boisduval. 
TINGRA MOMBASA2A, Smith and Kirby. 
Tingra mombase, SMITH and KirBy, Rhop. Exot., I, p. 31, Lycenidie (African, 
pl. vir, fig. 11. 
Mr. Linell reports ten specimens of this species. 
Genus’ LAC ANOCWN EE MAS PP rrmalen: 
LACHNOCNEMA BIBULUS, Fabricius. 
Papilio bibulus, FABRICIUS, Ent. Syst., ILI, 1, p. 307, n. 163 (1793). 
Two female specimens. 
Genus GH AwD Eis, Woore: 
CHILADES MAHALLOKOZENA, Wallengren. 


Lycana mahallokowna, WALLENGREN, K. Sy. Vet.-Akad. Handl., 1857; Lep. Rhop. 
Caffr., p. 41, n. 16. 


One male and one female. 
Genus ZIZB RAS Moore: 
ZIZERA GAIKA, Trimen., 
Lycana gaika, TRIMEN, Trans. Ent. Soc. Lond., 5d series, I, p. 403 (1862). 
One male and one female. 
Genus CATOCHRYSOPS, Boisduyal. 
CATOCHRYSOPS OSIRIS, Hopffer. 


Lycena osiris, HOPFFER, Monatsber. d. K. Preuss. Akad. Wiss., 1855, p. 642, n. 21; 
Peters’ Reise, n. Mossamb., Ins., p. 409, pl. Xxv1, figs. 11, 12 (1862). 


One female. 
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CATOCHRYSOPS ASOPUS, Hopffer. 


Lycena asopus, HOPFFER, Monatsber. d. K. Preuss. Akad. Wiss., 1855, p. 642, n. 22.— 
Peters’ Reise, n. Mossamb. Ins., p. 410, pl. XX v1, figs. 13-15 (1862), 





Two females somewhat dwarfed. 
Genus HYREUS, Hubner. 


HYREUS LINGEUS, Cramer. 
Papilio lingeus, CRAMER, Pap. Exot., IV, pl. 379, figs. F, G (1782). 


One male. 
Genus TARUCUS, Moore. 


TARUCUS TELICANUS, Lang. 
Papilio telicanus, LANG, Verz. Sein. Schmett., II, p. 47, n. 387-389 (1789). 
Six female specimens are contained in the collection. 
Genus CASTALIUS, Hubner. 
CASTALIUS PERPULCHRA, Holland. 
Lycena perpulchra, HOLLAND, Ent. Suppl., Sept., 1892, p. 90; Proc. U. S. Nat. 
Muss, XVII, p..239, pl. vu, fic. 7 (896). 
Castalius hypoleucus, BUTLER, Proc, Zool. Soc. Lond., 1893, p. 660. 
Lycena exclusa, TRIMEN, Proc. Zool. Soc. Lond., 1894, p. 47, pl. v1, fig. 11. 
One large female in a somewhat damaged condition. 
Genus POLYOMMAT US, Latreille. 
POLYOMMATUS BCETICUS, Linnzus. 
Papilio beticus, LINNZUS, Syst. Nat., Ed. XII, I, 2, p. 789, n. 226 (1767). 
There are three males of this common and widely distributed species. 
Genus DEUDORIX, Hewitson. 


DEUDORIX ANTALUS, Hopffer. 


Dipsas antalus, HOPFFER, Monatsber. d. Kk. Akad. Wiss. Berl., 1855, p. 641, n. 15. 
Sithon antalus, HOPFFER, Peters’ Reise n. Mossamb., Ins , p. 400, pl. xxv, figs. 
7-9 (1862). 


One specimen of this species. 


Family PAPILIONIDZ, Leach. | 
Subfamily PIHRIN A, Swainson. 
Genus PONTIA, Fabricius. 
PONTIA ALCESTA, Cramer. 
Papilio alcesta, CRAMER, Pap. Exot., 1V, pl. cccLxx1x, fig. A (1782). 


One specimen. 


756 EAST AFRICAN LEPIDOPTERA—HOLLAND. VOL, XVIII. 





Genus TERIAS, Swainson. 
TERIAS ZOE, Hopffer. 
Terias zoé, HOPFFER, Monatsber. d. K. Akad. Wiss. Berl., 1855, p. 640.—Peters’ 
Reise n. Mossamb., Ins., p. 369, pl. xxi, figs. 10, 11 (1862). 


Two examples. 
TERIAS ATHIOPICA, Trimen. 


Terias wthiopica, TRIMEN, 8. Afr. Butt., III, p. 21 (1889). 
One example. 
TERIAS BUTLERI, Trimen. 
Terias butleri, TRIMEN, S. Afr. Butt., III, p. 23 (1889). 


Two examples. 
TERIAS REGULARIS, Butler. 
Terias regularis, BUTLER, Ann. and Mag. Nat. Hist. (4), XVIII, p. 486 (1876). 
Mr. Linell reports thirty-five specimens of this species. 


TERIAS BISINUATA, Butler. 
Terias bisinuata, BUTLER, Ann. and Mag. Nat. Hist. (4), XVIII, p. 485 (1876). 

Two specimens. 

TERIAS FLORICOLA, Boisduval. 
Xanthidia floricola, BoIspUVAL, Faune Ent. Mader., p. 21, n. 2 (1883). 

There are two males of this species. 

Genus MOYE OT ERIS, Eluiomer: 
MYLOTHRIS TRIMENIA, Butler. 
Pieris trimenia, BUTLER, Cist. Ent., p. 13 (1869).! 

Two females, 

MYLOTHRIS, new species or variety. (?) 

There is a female specimen of a Jylothris very closely allied to 
M. berenice, Wewitson, but differing in having the apical portions of 
the primaries much less broadly marked with black, and the spots 
at the ends of the nervules in the secondaries also much smaller in 
size, in fact reduced to mere points. ‘Ihe surface of the wing is also 
not nearly as dusky as in specimens of Berenice (females) from the 
West Coast. As the specimen is unique and in rather poor case, I do 
not feel justified in describing it as a new species, though I am inclined 
to designate it under the varietal name Berenicides. It apparently 
is an eastern local race of the well-known West African insect. 

Type.—No.57, U.S.N.M. 


Genus PIERS ss clrearak. 


PIERIS THYSA, Hopfier. 

Pieris thysa, HOPFFER, Monatsber. d. K. Akad. Wiss. Berl., 1855, p. 639, n. 1.— 
Peters’ Reise n. Mossamb., Ins., p. 349, pl. xx1, figs. 7-10 (1862). 

There is a single male of this species in the collection, and also a 

single female of the form in which the disk of the wings on the upper 

side is whitish. 


' For full synonymy see Trimen, South African Butterflies, III, p. 33. 
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PIERIS SPILLERI, Spiller. 
Pieris spilleri, SPILLER, Ent., 1884, p. 62.—STaupINGER, Ent. Nachr., 1884, p. 52. 
There are five specimens a trifle larger than Natalian examples 
received from Mr. Spiller and contained in my collection. 
PIERIS MESENTINA, Cramer. 


Papilio mesentina, CRAMER, Pap. Exot., III, pl. ccLxx, figs. A, B (1782). 





There are three males and two females. 





PIERIS GIDICA, Godart. 
Pieris gidica, GODART, Enc. Meth., IX, p. 131, n. 37 (1819). 
There is one male specimen. 


PIERIS SEVERINA, Cramer. 
Papilio sevcrina, CRAMER, Pap. Exot., IV, pl. cccxxxvitt, figs. G, H (1782). 


Two males and two females. 


PIERIS SIMANA, Hopffer. 


Preris simana, HOPFFER, Monatsber. d. K. Akad. Wiss. Berl., 1855, Ds O40 eneo— 
Peters’ Reise n. Mossamb., Ins., p. 354, pl. xxutt, figs. 3-6 (1862). 

There are three males and four females of this species, agreeing 
absolutely with both the description and the figures given by Hopffer. 
LT can not fail to think that the insect spoken of and catalogued by 
Trimen as this species is not it. Mr. Trimen himself appears to be in 
doubt, and dwells upon the facet that in no Natalian examples is there 
any trace of the black discal spots on the under side of the primaries 
as represented by Hopffer. Hesays: 

The singular character which Hopffer gives of the presence in the male of the 
diseal blackish spot between third and second median nervules on the under side of 
the fore wing is entirely wanting in the seven Natalian males before me. I feel 
doubtful whether this form should be considered more than a variety of Charina, 
Boisduval; hitherto I have seen no examples linking it to the specimens of Charina 
which are little irrorated on the uncer side. 


The specimens taken by Lieutenant von Hoéhnel are manitestly P. 
simana, Hoptier, and upon comparison with specimens of Charina, 
Boisduval, received from Mr. Trimen, and contained in my collection, 
it is difficult to see how he could arrive at the conclusion he appears 
to have reached, unless he was dealing with some other form than true 
simana. There is no approximation between the two species except in 
a superficial manner. 

PIERIS PIGEA, Boisduval. 
Pieris pigea, BOISDUVAL, Sp. Gen. Lep., I, p. 523, n. 124 (1836). 


There are seven males and four females of this species 
PIERIS MAHOBOIDES, new species. 


Closely allied to P. mahobo, H. Grose Smith.' It differs from this 
species, the habitat of which is Madagascar, by the entire absence of 


‘Ann. and Mag. Nat. Hist. (6), VIII, p.80: Rhop. Exot., Pl. Pinacopteryx I, figs. 1-3. 
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the small black spot at the end of the cell on the under side of the 
primaries, and by the more restricted expanse of the apical black mark- 
ings of the primaries. 

Types.—No. 58, U.S.N.M.; two males, one very badly damaged, and 
a female. 

PIERIS AGRIPPINIDES, new spec'es. 

Male.—Allied to P. agrippina, Felder, but distinct. The male 
resembles the female of Agrippina, as delineated in Mabille’s Work on 
the Lepidoptera of Madagasear, contained in Grandidier’s monumental 
work upon that island, but differs upon the upper side in lacking the 
black markings upon the upper side of the secondaries except the five 
situated at the ends of the nervules immediately upon the margin. 
The primaries on the under side are as the primaries on the under side 
of P. agrippina, female, but the secondaries are marked more as in P. 
mesentina. Theyare pale yellow, with the nervules marked with brown. 
On the upper side of the cell are two brown rays, running from before 
the base outwardly. The anterior margin is narrowly edged with 
brown. ‘The outer margin is also defined with a narrow brown line, 
looping inwardly above vein 6, and interrupted at the middle of each 
of the interspaces. Within this line from vein 1 to vein 6 there are 
subtriangular whitish spots, paler than the rest of the wing, bounded 
internally by dark lines meeting on the middle of each interspace, and 
projected inwardly for a short distance as slender sagittate markings. 
A brown bar connects the costa and vein 7, and another broader sitni- 
lar bar connects veins 7 and 6 beyond the first bar. Below the cell on 
interval 1 there are two dark brown spots extending inwardly to the 
middle of the interval, where they terminate upon a fine black Ine, 
which runs from the base to nearly the outer margin. A similar brown 
spot is found on interval 2 near the origin of the first median nervule. 
Expanse, 64 min. 

Type.—No. 59, U.S.N.M. 

This species is very different from P. agrippina and P. mesentina, 
though allied apparently to both. There are two males in the collection. 

In addition to the foregoing species of Pierinz the collection contains 
four specimens, all female, of Pierids, which I am unable to locate sat- 
isfactorily. One of these females may be the female of the variety of 
P. thysa, named Sabrata by Dr. Butler. In fact, [am almost positive 
of the identification. The other three, which resemble this in most 
respects, except that they do not have the under side of the wings so 
brilliantly colored, may be aberrant females of P. pigea, but it would 
be rash to assert this without more evidence than I possess. I refrain, 
therefore, from characterizing them or naming them. 


Genus THERACOLUS, Swainson. 
TERACOLUS HETAERA, Gerstaecker. 


Callosune hetera, GERSTAECKER, Gliederth.-Fauna d. Sansibar-Gebietes, p. 365, 
pl. xv, fig. 2. 


There are six males and three females of this species. 
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TERACOLUS IONE, Godart. 


Pieris ione, GoDART, Enc. Meth., IX, p. 140, n. 74 (1819). 


One female specimen. 


TERACOLUS HELIOCAUSTUS, Butler. 
Teracolus heliocaustus, BUTLER, Proce. Zool. Soc. Lond., 1885, p. 768, pl. XLVU, 
figs. 8, 9. 


One male specimen. 


TERACOLUS CALAIS, Cramer. 
Papilio calais, CRAMER, Pap. Exot., I, pl. Lm, figs. C, D (1779). 


One male. 
TERACOLUS CASTALIS, Staudinger. 
Idmais castalis, STAUDINGER, Exot. Schmett., I, p. 43, II, pl. 23 (1888). 


Three males and two females. 


TERACOLUS VENOSUS, Staudinger. 


Idmais venosa, STAUDINGER, Exot. Schmett., I, p. 43, II, pl. 23 (1888). 

There are five males which agree perfectly with the description given 
by Staudinger, which is rather better than his figure, which is not 
characteristic so far as the fine black lines on the disk of the primaries 
are concerned. In the figure it is not indicated that the white ground 
is marked by such lines, and the drawing simply indicates the neura- 
tion. In nature the neuration is not visible without the use of artificial 
means of determining it, except as it is indicated upon the disk by the 
fine deep black lines upon the median, the radial, and the lower costal 
nervules from the middle of the wings to the outer margin. 

In addition to the five males, there are three females which I think 
are undoubtedly referable to this species. The female apparently was 
unknown to Staudinger, and I accordingly append the following 
description: 

Female.—Body much as in the male, attenne and feet likewise. The 
wings on the upper side are pure white, somewhat broadly powdered 
with blackish scales at their base. The primaries have a small oblong 
ocelliform spot at the end of the cell, followed by a curved band of four 
to seven macule running from the costa toward the inner margin across 
the disk parallel to the outer margin. The spots do not extend beyond 
vein 1 in the direction of the inner margin in any specimen before me, 
and in two cases do not pass beyond vein 2, The apex is marked with 
dark blackish gray clouding gradually diminishing in width from the 
costa toward the outer angle, which is not reached by these darker 
markings. This dark area is interrupted by a series of subtriangular, 
pale, creamy, white spots on the interspaces-exactly on the margin. 
The extremity of each nervule is inarked by a minute black dot. On 
the under side the markings of the upper side of the primaries faintly 
reappear, and in addition the apical area 1s faintly powdered with 
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russety scales. The secondaries on this side are profusely irrorated 
with russety scales on the disk, forming faint nebulous cloudings. The 
expanse of the wings is the same as in the male sex. 

Types.—No. 60, U.S.N.M. 


TERACOLUS WALLENGRENII, Butler. 


Teracolus wallengrenti, BUTLER, Proc. Zool. Soc. Lond., 1876, p. 157, n. 105. 


Two males. 
TERACOLUS METAGONE, new species. 


Male-—Head black; antenne black, margined with whitish on the 
under side; upper side of the thorax and abdomen black, the under side 
white; legs white. The primaries are pure white with the costa nar- 
rowly edged with deep black from the base to the middle of the wing, 
and then more broadly edged with black to the apex; the black border 
extends around the outer margin to the inner angle, just before reach- 
ing which it is greatly reduced in width, though not entirely vanishing. 
Within this border the apical third of the wing is broadly marked from 
just beyond the middle of the costa to the middle of vein 3 with bright 
clear orange yellow. The black of the outer margin is produced 
inwardly upon this orange tract on the ends of the nervules, and the 
black of the outer margin runs inwardly quite deeply upon vein 3 
and less deeply upon vein 2. The apical orange tract is not defined 
inwardly by a transverse apical black bar. The inner margin is marked 
by a broad, pale, blackish longitudinal band, which extends from the 
base for about two-thirds of the length of the inner margin. The see- 
ondaries are white upon the upper side, with the base and the costal 
margin marked with a broad longitudinal band of the same color as 
that upon the inner edge of the primaries. The outer margin is marked 
by a series of triangular black spots at the ends of thenervules. These 
spots do not apparently tend to coalesce with each other. They are 
smallest toward the anal angle. There is a faint gray shade running 
from the inner margin above the anal angle outwardly to a point a 
little above the end of vein 3. The fringes of the secondaries are 
white, those of the primaries black, except at the apex and at the outer 
angle, where they are white, as on the secondaries. On the under side 
both wings are white, both have a minute dot at the end of the cell. 
The primaries are laved at the apex with pale lemon yellow, across the 
middle of the yellow tract having a broad transverse shade of clear 
orange. 

Female.—The orange red apical tract of the primaries is more 
restricted than in the male, and the outer dark marginal border is not 
as dark as in that sex. Furthermore, the inner edge of the red tract 
is crossed from the costa to vein 3 by a very irregular curved band of 
dark spots, narrowest between the upper median and the radial nerv- 
ules. The base of the primaries and the cell, as well as the portions 
of the wings below the cell about the origin of the median nervules, 
are broadly and evenly marked with pale blackish gray. This tract of 
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dark color is defined outwardly by a line curving from before the middle 
of the costa to about the lower outer angle of the cell, then running 
outwardly, parallel to vein 4 for a short distance, then turning down 
at right angles to vein 2, then running obliquely inwardly to the inner 
margin, which it meets about one-third of its length from the base. 
On interval 1, about midway between the dark basal tract and the 
outer margin, is a broad spot of the same color, with its outer margin 
sharply defined at right angles to the inner margin and its inner mar- 
gin obseure and ill defined. The secondaries are white with the base 
and the costal margin washed with pale gray. A blackish ray runs 
from the base along the upper margin of the cell, and the outer limit of 
the dark area is marked on the costa by a marked deepening of the 
dark shade. The outer margin is broadly suffused with pale gray like 
that at the base, more or less interrupted on the margin at the extremi- 
ties of the intervals by paler spaces. On the under side the primaries 
are marked asin the male, except that the dark basal spots of the 
upper side reappear below, somewhat indistinctly except about the mid- 
dle of the wing, where they are deep black and well defined. The mark- 
ings of the upper side of the secondaries reappear upon the lower side, 
but much more faintly defined. Theouter edges of both wings are faintly 
laved with yellowish like the apex of the primaries. Expanse, male 
35 mm.; female 35 mm. 

Types.—No. 61, 62, WSN. 

The collection contains two males and one female of this species, 
which appears to be, so far as the male is concerned, somewhat closely 
allied to T. antigone, Boisduval, but may at onee be distinguished from 
that species by the absence of the inner dark markings of the apical 
tract of the primaries in the male. The female is widely different. 


TERACOLUS SUBVENOSUS, Butler. 


Teracolus subvenosus, BUTLER, Ann. and Mag. Nat. Hist.(5), XII, p.105 (1883). 
There are four males of this species kindly determined for me by Dr. 
Butler of the British Museum, froma careful drawing, which I prepared 
and sent him. This is the insect which, in my paper upon the Lepi- 
doptera collected by Dr. Abbott, and in my paper upon the first collee- 
tion made by Mr. Chanler,' I designated as a doubtful variety Grae 
gavisa, Wallengren. 


TERACOLUS CINCTUS, Butler. (?) 


Teracolus cinctus, BUTLER, Ann. and Mag. Nat. Hist. (5), XII, p. 105 (1883). 
There are three females in the eollection, which I was inclined to 
believe to be the females of the preceding species, but Mr. Butler, after 
examining a drawing of them, says that he is inelined to think them to 
be the as yet undescribed females of the species named 7. cinctus by 
him. 


1 Proc. U. S. Nat. Mus., X VIII. 
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TERACOLUS PHLEGETONIA, Boisduval. 
Anthocharis phlegetonia, BOISDUVAL, Sp. Gen. Lep., I, p. 576, n. 25 (1836), 
One female example. 
TERACOLUS EVAGORE, Klug. 
Pontia evagore, KLUG, Symb. Phys., pl. vim, figs. 5, 6 (1829), 
One male example. 
TERACOLUS JACKSONI, Sharpe. 


Teracolus jacksoni, SHARPE, Ann. and Mag. Nat. Hist. (6), V, p. 336.—WAaATER- 
HousE, Aids to Identif. Ins., pl. CLXXx1x (1890). 


Five males and two females of this species. 
TERACOLUS ACHINE, Cramer. 
Papilio achine, CRAMER, Pap. Exot., IV, pl. cocxxxyiut, figs. E, F (1782). 
Three males and one female. 
TERACOLUS PROTOMEDIA, Klug. 
Pontia protomedia, KLUG, Symb. Phys., pl. vit, figs. 13, 14 (1829), 
One male and one female. 
Genus ERONIA, Boisduval. 
ERONIA LEDA, Boisduval. 
Dryas leda, BoispuvaL, App. Voy. Deleg. dans l’Afr. Austr., p. 588, n. 30 (1847). 


Nine males and two females. 


Genus CALLIDRYAS, Boisduval. 
CALLIDRYAS FLORELLA, Fabricius. 
Papilio florella, FaBricius, Syst. Ent., p. 479, n. 159 (1775). 
Mr. Linell reports forty specimens of this species. 
Subfamily PAPILIONIN A, Swainson. 
Genus PAPILIO, Linnzeus. 
PAPILIO POLICENES, Cramer. 
Papilio policenes, CRAMER, Pap. Exot., I, pl. xxxvuy, figs. A, B Ghigays 
One damaged specimen. 
PAPILIO COLONNA, Ward. 
Papilio colonna, Warp, Ent. Mon. Mag., X, p. 151 (1873). 
Five specimens, three badly damaged. 
PAPILIO LEONIDAS, Fabricius. 
Papilio leonidas, Fasricius, Ent. Syst., III, 1, p. 35, n. 103 (1793). 


Mr. Linell reports seven specimens. 


! 
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PAPILIO DEMOLEUS, Linnezus. 
Papilio demoleus, LINNZUS, Mus. Lud. Ulr. Reg., p. 214, n. 33 (1764). 


Mr. Linell reports twelve of this species. 


PAPILIO OPHIDICEPHALUS, Oberthur. 


Papilio ophidicephalus, OBERTHUR, Etudes d’Ent., III, p. 13 (1878). 


There is one specimen of this species. 
PAPILIO NIREUS, Linnezus. 


Papilio nireus, LINN.2US, Mus. Lud. Ulr. Reg., p. 217, n. 36 (1764). 
Mr. Linell reports seven examples of this species. 
PAPILIO ECHERIOIDES, Trimen. 
Papilio echerioides, TRIMEN, Trans. Ent. Soc. Lond., 1868, p. 72, n. 2, pl. VI, 
figs. 1 2. 
There are twenty-one males and four females of this species, one of 
the females badly damaged. 


Family HESPERIID.4, Westwood. 
Genus SARANGESA, Moore. 
SARANGESA MOTOZI, Wallengren. 
Pterygospidea motozi, WALLENGREN, K. Sv. Vet.-Akad. Handl., 1857; Lep. Rhop. 
Caftr., p. 53. 
One example. 
Genus EAGRIS, Guenee. 


EAGRIS ASTORIA, new species. 


Male.—Antenne black. Palpi black, margined below with yellow. 
Upper side of head, thorax, and abdomen dark brown. Lower side of 
thorax and abdomen ochreous gray. Legs concolorous. The prima- 
ries upon the upper side are vinous brown, slightly clouded with black- 
ish at the base, and broadly clouded with blackish at the apex and the 
outer margin. The end of the cell is ornamented with two small light- 
colored translucent spots surrounded with black, the lower spot pro- 
duced outwardly beyond the other. There are four small subapical 
white spots in the usual position, There is a diseal series of four small 
translucent spots surrounded with blackish. Of these, two, the small- 
est, are located on interval 1 beyond the iniddle; the third in the ascend- 
ing series, between the first and secoud median nervules, is the largest, 
and is subtriangular with its apex toward the costa; the fourth, between 
the second and third median nervules, is smaller, and transversely 
elongated. In addition, there are two small parallel dashes of black 
on interval 1, one-third of the distance from the base. The secondaries 
upon the upper side are of the same color as the primaries, slightly 
clouded with blackish at the outer angle, and marked with obscure 
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macular bands of darker brown, parallel to the outer margin, one cross- | 
ing the end of the cell, another on the disk and more distinet than the. 
rest, and ene submarginal. The fringes of both wings are concolorous, 
except near the anal angle of the secondaries, where they are lighter. | 
On the under side both wings are bright buff yellow. The primaries | 
have the apical third washed with pale brown, interrupted by an obscure 
submarginal series of l2nate markings slightly darker than the ground — 
color of the wings. There is a dark spot at the end of the cell, and 
the translucent spots are less well defined upon this side, not being 
surrounded by as dark brown margins as upon the upper side. The- 
secondaries are touched with pale brown at the outer angle, and are 
ornamented with a curved series of distinct black submarginal spots, 
the one over the end of the cell on the costal area being the largest. 
The two nearest the anal angle are larger than the others, excepting 
the one last mentioned, and are triangular in form, with their apices 
pointing outwardly. Expanse, 36 mm, 

Type.—No. 63, U.S.N.M., unique. 

This species is wholly distinet from any other species in the genus 
known to me, coming nearest to LH. phyllophila in the general appear- 
ance of the upper side, but widely different and wholly unlike that 
species on the under side. 


Genus HESPERIA, Fabricius. 
HESPERIA AGYLLA, Trimen. 
Pyrgus agylla, TRIMEN, S. Afr, Butt., II, p. 286 (1889). 
There is one example of this species. 
Genus PADRAONA, Moore. 
PADRAONA ZENO, Trimen. 


Pamphila zeno, TRIMEN, Trans. Ent. Soc. Lond. (3), Il, p. 179 (1864); S. Afr. 
3utt., IIT, p. 313, pl. xu, fig. 2 (1889). 


There is one male example of this species. 


Suborder HETEROCERA, 
Family AGARISTID &. 
Genus XANT HOS PURO ie Paves Wallengren. 
XANTHOSPILOPTERYX SUPERBA, Butler. 


Busemia superba, BUTLER, Ann. and Mag. Nat. Hist. (4), XV ,.p: 141, pl. an, chip, 
3 (1875). 


One specimen. 
XANTHOSPILOPTERYX FATIMA, Kirby. 


Nanthospilopteryx fatima, KirBy, Trans. Ent. Soc. Lond., 1891, p. 288, pl. xv, fig. 2. 


Two examples. 
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Family LITHOSITD 4%. 
Genus UTETHEISA, Hubner. 
UTETHEISA PULCHELLA, Linneus. 
Tinea pulchella, LINNEUS, Syst. Nat., I, p. 584, n. 238 (1758). 
Two specimens. 
Genus ARGINA, Hubner. 
ARGINA AMANDA, Boisduval. 
Euchelia amanda, BoispuvaL, App. Voy. Deleg. dans P Afr, Austr., IT, p. 597, n. 133 
(1847). 
Six specimens. 
Family HYPSID 4. 
Genus ELIGMA, Hubner. 
ELIGMA LZTEPICTA, Oberthur. 


Eligma letepicta, OBERTHUR, Etudes d’Ent , XVII, p. 32, pl. 1, fig. 6 (1893). 
Eleven specimens. 


Family NYCTEMERID 4. 
Genus NYCTEMERA, Hubner. 
NYCTEMERA LEUCONOE, Hopffer. 
Nyctemera leuconoe, HOPFEER, Monatsber. d. K. Akad. Wiss. Berl., 1857, p. 422.— 
Peters’ Reise n. Mossamb., Ins., p. 430 pl. xxviu,, fig. 3 (1862). 
Five specimens. 
Family LIPARID A. 
Genus RHANIDOPHORA, Wallengren. 
RHANIDOPHORA PHEDONIA, Stoll. 
Bombyx phedonia, SvoLy, Cramer’s Pap. Exot., IV, pl. cccxivu, fig. C (1782). 
Tsochroa eburneiguita, FELDER, Noy. Reise, Ins., pl. c, fig. 26. 
One specimen. 
Family LASIOCAMPID 2. 
METAJANA, new genus. 


Tongue obsolete. Palpi small, densely covered with hairs; terminal 
joint projecting downward. Front densely clothed with long appressed 
hairs projecting downward and overlapping the extremity of the palpi. 
Antenne moderately long, bipectinate, the yectinations moderately 

o > } ‘ 

lone. both series compressed and projecting downwardly much as in 

=) * ‘ : ‘ 
the genus Jana. The tegule are moderately long, covering the inser- 
e > e c > 

tion of the primaries and the secondaries. Abdomen robust, projecting 
beyond the anal angle of the secondaries for one-fourth of its length, 
The femora and tibize of all of the legs are densely covered with long 
= v > 

hairs. The primaries have the costa nearly straight for three-fourths 
of their length from the base and slightly curved before the apex; the 
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outer: margin i broadly convex, Seventy scalloped between the extremities 
of the nervules; the inner margin straight from the outer angle to near 
the base, where it is sharply curved inwardly and upwardly; the cell 
short and narrow, its upper margin somewhat widely removed from the 
costa; veins 3 and 4 spring from the lower outer angle of the cell; veins 
5, 6, and 7 spring from the upper outer angle of the cell; veins 7 and 8 
spring from a common stalk arising before the upper outer angle of the 
cell; vein 12 is slightly curved beyond the base and anastomoses at its 
extremity on the costa with vein 11 and with vein 12a, which springs 
from the base and extends along the extreme outer ae costal margin 
for about one-fourth of its distance from the base. In the secondaries 
the cellis open; vein 2 has its origin approximately equidistant between 
the base and vein 3; veins 3, 4, and 5 spring from a common point repre- 
senting the lower outer fale of the cell; veius 6 and 7 spring from a 
common point representing the upper outer angle of the cell; vein 8 is 
stoutly curved at its inner extremity and anastomoses before its basal 
origin with the upper discocellular. 
Type.—M. chanleri, Male, Holland. 


METAJANA CHANLERI, new species. 


Palpi, front, and collar dark reddish brown. Tegule and thorax 
gray, sprinkled with dark-brown seales. Upper side of abdomen pale 
reddish brown, becoming darker toward the anal extremity. The legs 
and the lower ae of the abdomen and thorax are dark reddish brown. 
The antenne are black. The primaries are e grayish white, profusely 
sprinkled with dark-brown scales. An obseure dark- Seen clouded 
line runs from the base out rardly through the cell and is slightly 
interrupt d just beyond the extremity of the cell. This longitudinal 
band fuses with the obscure transverse band which runs from near the 
apex to the middle of the inner margin, its outer mar gin being exceed- 
ingly irregularly indeuted. Between the indentations are some obscure 
whitish sagittate markings, with their points toward the base. The 
secondaries are pale reddish on the inner margin, of the same color as 
the base of the abdomen. The costal a:.d outer ma-gins are of tle 
saine color as the primaries, obscurely and profusely mottled with dark 
brown aud crossed by obscure curved submarginal and diseal bands, 
and by a narrow median curved band, which is sharply defined on the 
costa, where it is black, and vaguely defined on the reddish inner area 
of fie wing. On the under side both wings are pale reddish brown, 
profusely mottled, especially on the costal and outer areas » bye mal 
dark-brown cone most numerous on the costa of the scuoniame 
Expanse, 100 mm. 

Type.—No. 64, U.S.N.M., male. 

Mr. Linell reports, in his note accompanying the sending of the 
specimens to me, two other specimens of this Species reserved in the 
collection. 


{ 
| 
} 
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Group NOCTU 4. 
Family OMMATOPHORID-E, 
Genus CYLIGRAMMA, Boisduval. 
CYLIGRAMMA LATONA, Cramer. 
Piatena latona, CRAMER, Pap. Exot., I, 20, pl. x1u1, fig. B. 


Mr. Linell reports three specimens of this species. 


Family OPHIDERID2. 
Genus OPHIDERES, Boisduvai. 
Ophideres chaleogramma, WALKER, Cat. Lep. Het. Brit. Mus., XX XIII, p. 937 (1865). 
Two specimens. 
Family DYSGONIID 4. 
Genus ACHAA, Hubner. 
ACHAEA Sp. (?). 


A damaged example of a species unknown to me, and which I hesi- 
tate to describe as new, without better material. 

In addition to these there are two specimens of geometers, which I 
can not now take the time to determine. Both are small and obscure. 





NOTES ON THE VAMPIRE BAT (DIPHYLLA ECAUDATA), 
WITH SPECIAL REFERENCE TO ITS RELATIONSHIPS 
WITH DESMODUS RUFUS. 


By Harrison ALLEN, M. D. 


I HAVE had the privilege of studying two specimens of Diphylla 
ecaudata' belonging to the National Museum (No. 2442, from Sta. Efi- 
genia, Tehuantepec, Mexico, and No. 6990, from Orizaba, Mexico), both 
collected by F. Sumichrast. The dried skins contained fragments of 
skulls in which the teeth were preserved. Upon a casual examination 
Iwas struck with the fact that the coloration was different from that 
given by Dobson in his catalogue of the Chiroptera of the 3sritish 
Mvseum, and that four incisors instead of two were present in the upper 
jaw. Since Dobson states that the muzzle and ears in Diphylla are as 
in Desmodus, and that the skull is very similar to that of D. rufus, I 
was not prepared to find marked contrasts when I came to compare 
Diphylla with that genus. I also noted that the original description 
of Spix gave an account in some respects more in harmony with the 
Mexican individuals than was Dobson’s, and I received the impression 
that either the single specimen on which Dobson’s account was based 
was not a specimen of Diphylla, or that the condition of the specimen 
did not permit of a critical comparison being made. 

The text of Spix is herewith given, since the work in which it 
appeared” is rare and can not be readily consulted by the student. 


DIPH YUL AS Spix 


Naso bifoliate; cauda et membrana interfemorali nullis. Descriptio: Corpus 
mediocre; caput breve, apice subobtusum ; auricule oblongo-rotundatie, perbreves, 
quasi truncate, basin versus omnino deficientes; tragus lanceolatus, integer, hand 
reconditus; vexilla duo supra nasum juxta seposita, quasi truncata, ad latera non 
prolongata perbrevia, priecipue posterius; dentes canini supra infraque duo, vix 


ISprx, Simiar. et Vespert. Brasil., p. 68, pl. XXXVI, fig. 7, 1823.—WaGNER, Schreb. 
Siiugethier, Suppl. V, p. 615, 1855.—Dosson, Cat. Chir. Brit. Mus., 1878, p. 500.— 
Aston, Biol. Centrali-Americana, 1879-1882, p. 1853, pl. 111, fig. 6. 

2Simiarum et Vespertilionum Brasiliensium Species Nove, 1823-1863, p. 68, pl. 
ROR ONS VAlige Oven tie 
Proceedings of the United States National Museum, Vol. X VIII—No. 1099. 


Proc, N, M. 95-——49 | are 





770 NOTES ON THE VAMPIRE BAT—ALLEN. VOL. XVIII. 


exserti; incisivi supra infraque quatuor, superiores medii lateralibus postpositi, 
maiores, apice sexdentati, semicirculariter collocati, largi, caninis contigui; molares 
supra infraque octo, breves apice crenulati, inferiores a caninis distantes, lingua 
subverrucosa, apice nonnihil lata et obtusa; labia non verrucosa, fere uti in Molosso 
pilosa; membrana alaris augustata, lumbis aduata, versus apicem digitorum valde 
elongata, tenuis, recurva, versus tibie basinexcavato-decurrens ; pollex manus solum- 
modo unguiculatus, cumradio et digito indice membrana vix ulla conjunctus; pedes 
posteriores radium brachii fere «equantes, membrana interfemoralis deficiente omnino 
liberi; planta pedis longior; digiti pedis posterioris omnes unguiculati; calcaneus 
extus vix conspicuus; cauda nulla. 


DIPHYLLA ECAUDATA. 


Corpore villoso-piloso; dorso fusco-brunneo; capite et abdomine subtus brunneo- 
canescentibus; alis nigricantibus, nudiusculis; facie versus aures villoso-pilosa, 


nudiuscula; cauda et membrana interfemorali nullis; calcaneo extus vix conspicuo. 


Longitudo trunci a nasi apice usque ad caude innitium 3”, capitis #’’, humeri }”, 


radii 1#/’, pollicis 5’, digiti indicis 1’ 4’’, medii 23’, minimi 2” 1’, femoris }’, tibie 


7’, plantie 8’, auricularum 3’, tragi #/’; latitudo occipitis ultra 4’, auricularum 


41/’, intersecapulas 11’’, alarum extensarum 10}. 


There is a slight lack of harmony between the figure and the descrip- 
tion. The calecaneum is said to be present (vix conspicuus), while it is 
not visible at all in the figure.! 

The molars are erroneously given, since four are counted on each side 
of both upper and lower jaws. One fails to understand how the exceed- 
ingly minute lateral incisor was detected when the larger teeth mak- 
ing up the premolar and molar series were miscounted. 

The coloration given by Dobson—‘ above, reddish brown; below, 
yellowish white ”—is unlike that of the National Museum specimens. 
The language of Spix, however, agrees so far as I translate the phrases 
“dorsus fuscus-brunneo, subtus brunneo-canescentibus” (back, clear 
brown to obscure brown; below, obscure brown gray and white)—as we 
would say, ‘* hoary brown”. 

It is difficult to account, except on the ground that this specimen was 
immature, for the description of Wagner. According to this writer, 
Diphylla possesses six incisors in the upper jaw, only two molars (pre- 
molars and molars?) in the upper and three in the lower jaw. The 
interfemoral membrane is absent. Above, the hair is red brown and 
unicolored; below, of a dirty yellowish white, the hairs being brown 
at their bases. The account would be quite unrecognizable were the 
characteristic pectination of the lower incisors not given, a peculiarity, 
indeed, which creates for the species the name of “ Der Kammzahn.” 
Ki. R. Alston states that Diphylla is distinguished from Desmodus 








'Spix’s name Diphylla is detined in the first words of his description ‘‘naso bifoli- 
ata.” The nose may be said to be bifoliate in Diphylla, Desmodus, Brachyphylla, 
Mormops, Chilonycteris and Natalus. The posterior “leaf” appears to be a glandu- 
Jar mass, the sides of which are constant in all the Phyllostomide. In the usual 
forms (naso monofoliata) the lance-shaped appendage to the muzzle appears to take 
the place of the posterior ‘‘leaf.” 
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by possessing a shorter caleaneum;! by the breadth of the lower 
incisors; by the fur being reddish-brown above and yellowish white 
beneath. The figure he presents is a copy of the specimen in the Ber- 
lin Museum, and is based on an original drawing made under the super- 
vision of Peters. The specimen would appear to have been a dried 
skin. The tragus is not erect, but deflected in a manner not deseribed 
by any writer. The chinplate is very large. The muzzle is concave 
both at the sides and at the upper margin. The transverse ridge across 
the face vertex is as thick in the center as at the sides, thus differing 
from Dobson’s description. The auricle is hairy on the interior. 

The standard for comparison accepted by Dobson is a correct one. 
There is no form with which Diphylla can be compared so profitably as 
Desmodus. On page 775 [have grouped a number of cranial characters 
which the genera have in common. To these many others in the skel- 
eton and the superficial parts may be added, a partial list of which is 
here given: 

Plan of elbow joint the same, viz., a simple middle convexity playing 
on two external flanges; epitrochlea transverse, massive. A caleaneum 
(without calear) constituting the projection at ankle for the attachment 
ot the interfemoral membrane; a lower lip more or less eleft in the 
middle line;” absence of the tail; the small size of the second inter- 
digital space; the greatly shortened face axis, and teeth specialized for 
cutting and piercing. 

I have thought it desirable to revise the description of Diphylla by 
the aid of the two dried specimens already noted. The following is an 
account of the fur: The tips of the hair covering the back and sides of 
the neck, of a dark fawn, the shafts nearly white. The effect on the 
eye is of the mingling of the white and dark fawn colors. It is dis- 
tinct from that of the hair over the back, where the tips are dark brown, 
and, while the shafts are white, they are not seen, owing to the 
adpressed arrangement of the hair. Toward the rump the hair is 
more woolly. The arm and forearm are closely furred almost to the 
wrist. A fine growth of hair covers the thumb. The thigh, leg and foot 
are also hairy, but the fur is here woolly and sparse. The skin to the 
outer side of the leg, the hem and margin of the endopatagium (wing 
membrane from body and posterior extremity to the fifth digit) is hairy. 

The prevalent color of the under surface of the body is gray. ‘The 
white color on the hair is confined to the base. The wing membranes 
are covered, by a broad triangular field of gray hair, whose base is at 
the side of the body and whose apex reaches to within an inch of the 


1Tn three specimens of Desmodus studied, the caleaneum was found shorter than 
in Diphylla. Indeed, in Desmodus the caleaneum is a mere tubercle, scarcely measur- 
able, while in Diphyllait constitutes a rod 4 millimeters long. 

?This assertion is made advisedly, notwithstanding the statement of Dobson that 
the lower lip is ‘‘not grooved,” and the figure of Peters (vide Alston) in which a very 
large individual truncate labial plate is seen. Unfortunately the plate is not repre- 
sented as divided in figure 1, 
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wrist. The anterior. surfaces oF the inferior caieonutioal: are covered 
with woolly gray hair as far as the ankles. 

The face is nearly naked, but a conspicuous pencil of hair occupies 
the space between the eye and the nose leaf. 

The description of the fur by Dobson is as follows: “Fur above, 
reddish brown; beneath, yellowish white, darker at the base of the 
hairs.” The inadequateness of this description when compared with 
the above account is evident. In the National Museum specimens, the 
base of the hair is everywhere white, and the hair of the crown and 
back of the neck is for the greater part of its length pure white. The 
shades of brown are nowhere to be interpreted as reddish brown. 

The general scheme of fur distribution is of interest. As a whole, 
the genus is more hirsute than Desmodus. The hairiness of the thumb 
and back of the foot, and the extension of hair on the endopatagium, 
are unusual characters. The appropriation of hair by the wing mem- 
brane to the outer side of the leg is also unusual. In Artibeus I have 

noted how the skin in the 
at Heth oe region of the fibular side of 







Ey Ne Rabe yi the leg is differentiated 
‘ NN tf Lh ie . a 2 * 
ei Mata le from the rest of the wing 
fayi ahs Uy , 
/ en Waals Shae membrane. In Diphylla 


this tendency is carried to 

a yet higher degree—the 

region named being coy- 

ered with hair. The sepa- 

ration of the fur of head 

gt and neck from that of the 

aa Deo Ooh trunk is as conspicuous in 

Diphylla as elsewhere in 

the order. The great length and richness of the fur on the side of the 
neck (extending as far as the shoulder) is remarkable. 

The muzzle is flat and square, without excavations or incisions on 
the upper border, and is not separated inferiorly from the lip. - Con- 
tinuous with the lower outer angle is a ridge leading to the great cres- 
centic gland-mass, constituting a coarsely setose ridge. The space 
directly back of the muzzle is occupied in one specimen (No. 6990, Us: 
N. M.) by slight extension from the right side of the gland-mass. The 
left side is without such occupation. In the other specimen (No. 9440, 
U.S. N.M.) the space is filled with a minute elevated mass of glands, 
which extends across and unites the two great crescentic gland-masses. 
Dobson states that ‘a raised (?) glandular ridge forms a semicircle 
between and behind the eyes, somewhat broader on the sides, but not 
thickened in the center.” This “center” answers to the transverse 
ridve back of the muzzle in specimen No. 9440, U.S. N. M., and which 
is seen to be imperfect in No. 6990, U.S.N.M Alston figures the head 
with this transverse crest well developed, 


Front view of face and head. Twice natural size. 
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The lower lip, as already mentioned, does not present a square-sided 
naked surface but is indistinetly cleft. See figure in Alston’s account. 
Auricle subrounded, entire, with obscurely developed, internal basal 
and external basal lobes. Tragus erect, broad, naked, abruptly acumi- 
nate, thickened on surface near apex. The outer border not spinose or 
amine: external basal lobe small, external basal notch shallow. 

The membranes do not present any noteworthy features, The 1 ‘adius 
exhibits a humeral trochlea which is much deeper than in Desmodus. 
The ulna ends at the distal end of the middle third of the radius by 
anchylosis with that bone, but no flange extends its line toward the wrist 
asis thecase with Desmodus. The radius is articulate with the humerus 
by a surface which is concave in the middle and convex on the borders. 
The distal end of the humerus exhibits anteriorly a rounded convexity 
inthe middle and concave borders; the epicondyle is of great size (equal 
to two-thirds of the articular surface), and projects horizontally. 

The interfemoral membrane is rudimental and is confined to a mere 
hem on the inside of the thigh and leg. In Desmodus the membrane 
extends across the interfemoral space as an apron, 12 min. wide. These 
contrasts lead me to conclude that the two genera exhibit peculiarities 
in wing movements which correlate with wing characters, but the 
material at hand is insufficient to establish them. The following con- 
trasts with Desmodus are tabulated : 


COMPARISON OF THE CHARACTERS OF DIPHYLLA AND DESMODUS. 





Diphylla. Desmodus. 

Humeral trochlea deep. Humeral trochlea shallow. 

Radius without ridge distal to ulna, Radius with ridge distal to ulna. 

Prebrachium membrane extends to Prebrachium membrane extends to mid- 
wrist. dle of radius. 

Interfemoral membrane confined to ine Interfemoral membrane crosses space 
ferior extremities as a hem. between inferior extremities. 

Gland-masses at sides of muzzle scarcely Gland-masses at sides of muzzle meet 
meet across face-vertex or not at all. across face-vertex in a high subconical 

skin fold. 

Tragus naked. Tragus hairy. 

One-third length of thumb occupied by One-half the length of thumb occupied 
the metacarpal bone, whose base does not by the metacarpal bone, whose base re- 
retain a conical callosity. tains a conical eallosity. 


9) 


A cesypilit utr Ih ie» 
Dental formula—t ¢ €, PZ My | 2=34, 


Upper teeth.—The enormous central incisors larger than the canines. 
They are trenchant, opposed for the one-third their length, the lanceo- 
late points being distinct. The posterior concave surfaces are almost 
contiguous to the canines. The very minute nodular lateral incisors 
lie to the inside of the canines. The premolars compressed with knife- 
like edges, obscurely pointed—the first with a simple, the see cond with 


1 Biol. Centrali-Americana, 1879- 1882 , p- 53, pl. 101, fig. 6. 
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a wavy contour suggesting the presence of a trilobed cuttingedge. The 
single molar is a minute conoid nodule. 

Lower tecth.—The incisors large, pectinate, the central twice the 
size of the lateral. The centrals are apparently with scarcely any 
alveolie, being seen in their entire length in the pit back of the mentum, 
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Fig. 2. 
SKULLS OF DIPHYLLA AND DESMODUs. 


Anterior portion of skull of (a) Diphylla ecaudata and (b) Desmodus rufus ; viewed tromabove. More than twice natural size. 


while but little of the socket-wall is visible from in front. The canines 
exhibit small heels, which give at first sight the impression that an 
interval exists between the canines and the first premolars, but close 
inspection shows that the teeth are contiguous. The premolars com- 
pressed laterally with sharp knife-like edges; first premolar twice the 


~ 











Fig. 3. 


PALATES OF DIPHYLLA AND DESMODUS., 


Hard palate and teeth of upper jaw of (a) Diphylla ecaudata and (b) Desmodus rufus ; viewed from below. Five times natural size. 


size of the second, and the third more than twice the size of the first. 
Thus the four teeth are alternated in size, the first being larger than 
the second, the third larger than the fourth. The third premolar is 
obscurely trilobed; the others are simple. 

Palatal rugie six. 





Fig. 4. 
LOWER JAWS OF DIPHYLLA AND DESMODUS. 


Horizontal ramus of lower jaw and teeth of (a) Diphylla ecaudata and (b 


) Desmodus rufus; viewed fromabove. Six times natural size. 

Skulii—Neither of the skulls: of the specimens examined were com- 
plete; one, indeed, was in fragments The following notes haye been 
made in comparison with the skull of Desmodus. It will be seen that 


the statement of Dobson that the skull of Diphylla resembles Desmodus 
is not sustained. 


1895. 


COMPARISON OF THE CHARACTERS OF 


Diphylla. 


Anterior nasal aperture as high as 
wide. 
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Distance between anterior ends of the | 


pretemporal crests equal to length of the 
convex face-vertex. 

Nasal bones marked at the side by a 
vessel groove. 

The pretemporal crests do not unite to 
form sagitta. 

The incisive foramina one-fourth the 
length of the flat hard palate, which is 
searcely narrowed posteriorly. 

The skull subrounded. 

The margin of the palate bone beyond 
hard palate with spine. 

The fronto-maxillary inflation conspic- 
uous, the entire orbital margin swollen. 

The infraorbital canal simple and 
opening on the face immediately at 
orbital rim. 


The zygoma narrow, scarcely high in 
middle; arch well sprung from the side 
of the head. 

Coronoid process greatly inclined back- 
ward, much higher than condyloid proc- 
ess. 

Length of sigmoid notch scarcely ex- 
ceeding distance from condyloid process 
to the angle. 

Masseteric impression on lower jaw ex- 
tends to the free margin of the mandible. 

The symphysal suture of the lower jaw 
closed. 

Within cranium, ethmoid region and 
body of sphenoid flat. 


Inner wall of orbit uniformly concave. | 
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Desmodus. 


Anterior nasal aperture higher than 
wide. 

Distance between anterior ends of the 
pretemporal crests greater than that of 
the length of the concave face-vertex. 

Nasal bones without groove, but with 
fouir foramina at naso-frontal suture. 

The pretemporal crests unite to form a 
small] sagitta. 

The incisive foramina over one-third 
the length of the acutely vaulted hard 
palate, which is narrowed posteriorly. 

The skull subpyramidal. 

The margin of the palate bone beyond 
hard palate without spine. 

The fronto-maxillary inflation incon- 
spicuous. 

The infraorbital canal double and 
opening a distance beyond the orbital 
rim in a depression caused by a thicken- 
ing of the alveolar border. 

The zygoma wide, conspicuously high 
at the middle; arch searcely at all sprung 
from the head. 

Coronoid almost vertical, 
almost on level with condyloid process. 

Length of sigmoid notch twice the 
distance between the condyloid process 
and the angle. 

Masseteric impression does not reach 
the lower margin of the mandible. 

Symphysal suture of lower jaw open. 


process 


Within cranium, ethmoid region and 
body of sphenoid greatly elevated. 

Inner wall of orbit convex over region 
of ethmoid bone. 


The face axis in the two forms being of the same length, and the eth- 


moid being wider 
maxillary inflations are 


and deeper in Desmodus, while the nasals and naso- 
larger in Diphylla, gives the impression that 
the uses of the nasal chambers must differ in the two forms. 


Ad 


Measurements of skulls of Diphylla and Desmodus. 





Diphylla | Desmodus 

Measurements. No. 6990, No. 13202, 

U.S.N.M. | U.S. N.M. 
nevi. mim. 

Goreatentilen others cee oc eac he risie~saesiaenaemnicn sein cena ao eae ac aaa ieee 93) Woucn en aeecer 
(ree EGS Cevy i CLL eo ee mt ara anna ool ciate aia ao sen eae 11 12 
Tere ri dine eo altace ric clni aor ine eco al cee Soe 8 6 
Reanath of face fo) Orbit :: ----2-2- =e sean ao nasa 3 4 
Meuethiok masal, DONes=> << --26- - i -nlee 2 o> ngceer yess areata || 4 3 
Morpihlorepilavers ser c+ 0c ese: Senne Seems aor aye pes oe 5 9 
Width of mesopterygoid fossa posteriorly ...-.--------------2+-22525°" } 4 3 
Pei ED GEUG WEE AW. oa 2 aa ens eee ee aceon or Tr toe 14 15 
Distance from tip of coronoid to the basal line of ramus. .------------- 4 7 
ieafortonialidistance:.-.---- =p 9-- =e - ~~ =2 erect) “cae ose 10 9 
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After this rather striking contrast, it is of interest to note the follow- 
ing points which the two genera possess in common, showing a close 
alliance between them. ; 

Interval between the maxillary canines occupied by the enormous 
central incisors. Length of central incisors equal to height of anterior. 
nasal aperture. Pterygoid process produced posteriorly in a sharp 





Fig. 5. 
LOWER JAW GF DIPHYLLA AND DESMODUS. 


Ascending ramus ot lower jaw of (a) Diphylla ecaudata and (b) Desmodus rufus; viewed from side. Four times natural size. 

spine. Tympanic bones inflated, large, nearly of same size, firmly 
anchylosed to the temporal bone; the opening for membrane small. 
Mesopterygoid fossa narrowed anteriorly and progressively widened 
posteriorly. Ascending ramus of the lower jaw high, with shallow sig- 
moid notch and rudimental angular process. The lewer jaw back of 





Fig. 6. 
WING MEMBRANE OF DIPHYLLA’ ECAUDATA. 


Anterior view. One-half natural size. 


mentum provided with deep pit in which during articulation the max- 
iNary central incisors are received, All teeth sectorial; lower incisors 
and canines pass well in frout of upper incisors in closure of jaws. 

Diphylla is more generalized than Desmodus. The face axis is longer, 
the nasal chambers more ample, the maxillary incisors and canines 
weaker, while the teeth are less reduced in number. 

Diphylla is, on the whole, a less specially adapted form than Desmodus. 
The proportion of first metacarpal bone and phalanges are as is the 
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order, while in Desmodus the metacarpal is nearly as long as the 
phalanges and furnished with a tactile pad at base; a similar but 
smaller pad is seen on the foot. The teeth in Diphylla are more numer- 
ous than in Desmodus, but are less powerful. The projection of the 
lower jaw beyond the upper is less marked in Diphylla. The claws, on 
the other hand, are more curved and prehensile than in that genus, 
It is correct to assume that in Diphylla the thumb and foot are employed 
in a manner like the rest of the order, but that in Desmodus the use to 
which the parts are put is distinctive; and further, that Diphylla, while 
known to take blood from animals, can make but a weak attack as com- 
pared to Desmodus. This is due not only to the smaller teeth, but to 
the lower jaw being less protruding and the animal not being able to 
breathe therefore so freely when feeding as is the case with Desmodus. 

In the phyllum of the Chiroptera, Diphylla and Desmodus are on a 
branch of the Stenodermata, Diphylla being near the base of the branch, 
while Desmodus arises from near the free end. 

While these pages were going through the press, I wrote to Dr. Paul 
Matschie of the Konigliche Museum fiir Naturkunde, Berlin, request- 
ing that he examine the specimen of Diphylla in that institution, espe- 
cially as to the number of the upper incisors. He courteously responded, 
and I am glad to reafiirm the accuracy of the description and enumera- 
tion as given by Dobson. Under all the circumstances Diphylla is 
correctly described by Spix (with the exception of the number of the 
molars), and therefore the Berlin form is either anomalous as to the 
number of the upper incisors or is a type of a separate genus. It is 
most likely the former. I have in my possession a specimen of Chilo- 
nycteris macleayi which has but two incisors in the upper jaw. I, 
however, comparisons should not sustain this reference, the name 
Hwmatonycteris may be assigned the form described by Dobson. 


Dimensions of two specimens of Diphylla ecaudata. 





mal 








| Cat. No. | Cat. No. 
Measurements. U.S.N.M.| U.S.N.M. 
6990. 9440. 
Ngenodhmotmhend seen ae cee eae nian alee mince cele eastern 18 
Head and body (from crown of head to base of tail)......------------- 75 10 
Length of forearm. .-----------------+------+-022-s02 200822" eee ne 55 | 50 | 
| Wirst digit: | 
Length of first metacarpal bone..--..------------------+++5777077+ 4 | 4 | 
Length of phalanges --..-------------2-----=-2< 920-222 c nose roe 9 | 9 | 
| Second digit: | 
| Length of second metacarpal bone .-..---------------+-----+++00+77° 45 | 45 | 
| Lensth of first phalanx .......-.----------------02 2-2 oer rr tert | 7 6 | 
| Third digit: | 
Length of third metacarpal bone .--.------------+---+ +-+++++7777" | 51 50 
Length of first phalamx ......------------------0- 2-22 5--c2sn soe == 11 | 12 
Length of secoud phalanx...-..-----------+++-+--2+2rerr scree 29 25 
Length of third phalanx....-.---+--------+ee-eeer er ert etter 15 | 18 
Fourth digit: 
Length of fourth metacarpal bone..--------------+--+-57+05 707077 51 50 
Length of first phalanx .-..---.---22------2-022 2-2 errr on err neces 10 10 
Length of second phalanx...-.--.---------+-----2-serreecr reste 22 20 
Fifth digit: 
Length of fifth metacarpal bone 51 50 
Leneth of first phalanx ..-----------+2-------=-----02-22227-52 800" 12 3 
Length of second phalaux..--.----------------- Foal oee ties aietaing 17 
Pelerehii MG aT sae see eae fe sei n= nmi ae manera ooo nine a | LO eee eatecanete 
Height of tragus .--------- ORS he i See memes cetennakhia aay | 5 ie acec ose meee 
Mencihpobnuhipiscs= 45 cee so cmise- ase = <= -eienn cmon ool 15 15 
Length of tibia ....-..--------------------+--- <r sere Sore ese 20 20 
WenGuinvoteoobeseenee ls sass ce sao sacl an nnieierin ane sia ene 14 15 
al 











DESCRIPTION OF A NEW SPECIES OF BAT OF THE GENUS 
GLOSSOPHAGA. 


By HARRISON ALLEN, M. D. 


Ir IS aremarkable circumstance that the genus Glossophaga, while 
the most common of any of the forms embraced in the group ef Glos- 
sophagie, and has been collected from the widest range of any of its 
race, should have presented degrees of variations so low as never to 
have .permitted the recognition of more than a single species. The 
complicated synonymy successfully unraveled by Peters, it is true, 
contains a number of names of species, but these were proposed through 
misapprehension of assumed generic values and bear no relation to ques- 
tions of specific distinction. 

A careful study of two specimens (Nos. 9522 and 9523) belonging to 
the United States National Museum has convinced ine of the necessity 
of recognizing two species of Glossophaga—namely, Glossophaga soricina 
and the one I now describe. 


GLOSSOPHAGA VILLOSA, new species. 


Auricle entire on outer border or slightly emarginate. Internal 
basal lobe bound down to head witbout trace of ridge. Excepting in 
length of head and trunk everywhere smaller than G. soricina. The 
ascending process of the zygoma twice the size of the same part in 
that species. Wing membrane from distal fourth of tibia. The ter- 
ininal cartilage of the fourth digit terete. 

The auricle is without ridge at base of the internal basal lobe, which 
is seareely defined and closely bound down to head; outer margin 
almost entire; external basal lobe and nodule inconspicuous. Tragus 
with trace of serration on outer margin, basal lobe large, quadrate. 

The nose-leaf hairy, without midrib at internarial pedicle, project- 
ing scarcely at all above the simple gland mass of the upper lip, which 
it almost entirely occupies. Thumb one-fourth the length of the fore- 
arm—namely, nine to thirty-two. The tail had evidently occupied a 
position similar to that seen in G. soricina. It had been removed in 
preparing the skin. 


Proceedings of the United States National Museum. Vol. X VIII—No. 1100. 
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Based on skins of two adults: No. 9523, U.S.N.M., La Guayra, Vene- 
zuela;! and No. 9522, U.S.N.M., co-types. 

No. 9523, U.S.N.M., fur soft, shrew-like; duli ash at basal two-thirds, — 
sooty at apical third; it extends along the entire length of the dorsi- — 
facial region. No. 9522, U.S.N.M., quite the same, but is dark brown 
instead of sooty. 

The skull? closely resembles that of G. soricina, but is smaller and 
thinner walled. The ascending process of the zygoma is longer and 
more pointed than in the species just named; the palatal notch is less 
acute. The fronto-maxillary inflation is conspicuous. The symphysis 
menti is carinate. The angle of the lower jaw projects backward 
slightly beyond the line of the condyloid process. The brain case is 
12 min. and the face 7 mm. long. 

The upper central incisors broad with slightly concave cutting edges; 
the lateral incisors are narrow with oblique cutting edges. The 
premolars are slightly separated from one another and the second 
premolar from the first molar; they are compressed, subequal, and tri- 
angular; the second premolar is thickened posteriorly. The other 
teeth closely resemble those of G. soricina. The first upper molar is 
longer than the second and the second longer than the third; there are 
no ridges extending from the paracone to the metacone. The third 
upper molar does not overlap the second molar at the buccal border. 

The muscle fascicles and nerve markings of the endopatagium dis- 
posed as in G. soricina. This system is the weakest of any of the 
eroup of the Glossophage. The terminal cartilages are throughout 
terete. 

On the whole the descriptions of Pallas and of Geoffroy agree well 
with Glossophaga soricina of Peters’ revision, and exclude those speci- 
mens here embraced under G. villosa. In Geoffroy’s figure* the meas- 
urements of the nose-leaf agree with those of G. soricina, but the 
shape of the tragus and internal basal lobe of the auricle are like those 
of the form under consideration. But the figure is evidently based 
upon a dried specimen. 

The isolation of the premolars in G. villosa answer fairly well to the 
arrangement of the teeth in an old example of G@. soricina. This is an 
interesting fact, inasmuch as it suggests that senile characters in one 
species nay be the same as those found in young adult life of another. 

The following proportions are noteworthy: The first phalanx of the 
third digit is longer than the second. Thethird metacarpal bone is as 
long as the forearm. The forearm is 1.15 mm., the smallest in the 
group. The calear is one-third the length of the tibia. The first pha- 
lanx of the first toe extends SS Bee ond the first ese 





ti is not certain that the locality here given is she ee one. The record in 
the National Museum catalogue is imperfect. 

2Tn addition to the skull in the type specimens, I possess a skull from Brazil pre- 
sented by the late Mr. Harte, which answers to the above description. 

*Ann. du Mus., 1810, XV., Pl. X1. 
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of the second toe. The first row of phalanges decreases progressively 
from the second to the fifth toe. 





; enc a = 
® Type.—No. 9522, U.S.N.M.’ 
/ Measurements of Glossophaga villosa. 
Millimeters. 
. Bees aw 
: | a 
Head and body (from crown of head to base of tail)-.--.----------------- 45 
Helene etOrOacin ee oes ale care ae cial a2 = wma mlm iene oni ieenlnt me iii a= oie 32 
First digit: 
Length of first metacarpal bone....----------------++------2-20 0 trrt 4 
Length of first mp fi all urs ale oe ae aioe remodel min fellas rncmimimie ici 4 
Second digit: 
L eneth of second metacarpal bone -.----.--------------------2-- 00777" 25 
fenton fahren p a ANN XS aa 2 oe ol owen mi ao oma pe lo einen | 2 
Third digit: 
Length of third metacarpal bone.-.---------------------+++52---00t0+- 30 
Length of first phalanx RRO ee eee eis seem ea a eoate sie ininnle, siete einai 11 
Length of second phalanx. ..-.--------+---2++-22--02 sree eres core 14 
Mentephvofsthard sp lial Wx = 2 22. 2 ne an en a | 6 
, Fourth digit : | 
Length of fourth metacarpal bone ...----------------+---+222- 20 rtrte ian 
Length Ofetins tpl allamisc ys eee re oe ie eee mainte aloes = meri gin 
Length of socord phalanx... .-..------------------es cress ceeect enn ees 9 | 
Fifth digit : 
| Length of fifth metacarpal bone.-...-.-.--------------+----22ttt 7-00 -- OTe 
Length Ofatins tiphallanccs a2 ete - een soc = ee ne 8 
Len eth OP SECON AP NalaNX | 2..)— oo os = ane vii = = emi ciel eo 8 
Tien ot vote head 225 += == -3---ciciew ein See een waster 21 
We leronintoieG@ate we eine ene winnie ciao mie oie minis = See ieeaaia il 
| Height of FEV Sena Sot aie wale lade terete lender inl ie ciate ia 3 
| Length of FT a ape Nene ane mice tes Sera Spel alee i ini 11 
Length RRL OO Ue ee ee ae eer Coole wre la la cteio a eco aa 8 
Length of interfemoral membrane --.-.---------------------270 007 9 


The eee onenits of No. 9523, U.S.N. M. , are nee same as in No. 9522, U SN. M., excepting in the 
second phalanx of the third manal digit, which is but 12 min. long. 
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AM ANC hes sagen aces eee 765 | salina, new Species ----:----..<-.-.- 29 
IN TAMIN) Gopseoheeasoeescedcussescess 229, 235,276 = Audubon’s caracara.-.---.-----..-------- 662 
a eNilareni ase eae ee eae oer 21 60) MeASULO GES 1008 ett eee eee 83, 94, 95 
hanningteniceeec-e-saeoe eee 235, 279 | compactilis ..-...-.--...-... 91 
kamala-.soss5-eecee eens ese 276 | laxus sneer ssons eee eee 90, 91, 109 
jainadevyay-- asso see eee 276 | mossambicus .....-.-. 83, 88, 110, 111 
jerdonieen es eee eee 276 | Oxye onus aeaeeeeeeeee 89, 90, 110, 111 
Arionta californiensis var. ramentosa. - -- 6: | Australiellacssce- cen sees. nese eee eeeeees 317 
WaT INClOSNSIS see ase aes 2) | ASSINUIUS 2202255 s2n scsenceeeseem seine 183 
Aristotle <5: 0c0-ccnse-aaceetactaaseeeaa= 170m) -Avaraisarin plover-=------0ee sees scenes 657 
Arizona. mollusks from: =-..<-s+--<.-s-n- Dvd | AZOLE Oem on ccieia aisle Seeiseceececeeeeeee 678 
ArmadillonndHondurasesss eee e eee ane 345 
Armstrong Frank B., birds collected by - - 627 
Artamia: bicolor. s-—-o-5 ae eee eee 543 | Balia...... ciaene eae tein os Sete Eee eee 728 
Arthronomallt si seceemassee= eee eee 74°) Ballophilidsee 52 -22-e= eee eeeeee 66 
JON COMNIS See ser eee Sear 7A | new familly! 5s 3ee= spe 69 
PANT BUS ee =e Wt2) Ballophilus) j2<scsssc a9 sseo eee eee 64 
PATE aIO DUS eee eee eee eee 172, 177 | WON ROWSE Seoecren ac asseosec 70 
Arrhenophar us. ance semq- eer eae ee 640 | claviGornisy.<--2--- eee 70 
chionaspidisos--ssse—eeee 641 | Baltistan, birds collected in......-....--- 451 
Asbestiform tremolite..-...---...--.--.-- 282: |, Barbula.=-..cececcuseeeee eee see ee ee 312 
Asbestos and asbestiform minerals ------ 281 | Barbus uranoscopus—-.2- 22 se --= see 221 
Ashmead, William H., coleoptera collected | Bare-facedupigeon-s-c.--- set eae 658 
byceeee se eee 722, | ‘Barred ant shrike.<o-ece 2-22 ses. ceee 673 
on parasitic hymen- | Basileuterus culicivorus .--.......--..--- _ 632 
opterous insects - 633: | Bathybembix: 325-2 see aceon 10 
ABIOBCCIPIGTINUS. cones see eee 456 | Batrachians, blind tailed, from the one 
-AspidioliphSeus) se. a~se=se se eee see 635 terranean waters of Texas-....--.....- 619 
CitTIMUS \s seats ase eS 635 | Baur, G., birds col:ected by .-----.-...-.- 293, 294 
ASpidiotus ancylUs <- =. 2-5----ssee eee 635 loaned Dy: 252 ---=--eeeeae 293 
BCCTC UNS seams eee 640 | Bebrornis rodericanus ....--..-----.....- 543 
Aspidomorpha hybrida...........--.--.. 7il sechellensis..--.-.-- sles sees 543 
maculicollis, new species. 696,711 | Becard, rose-throated................---- 629 
quadrimaculata.--..-.--- 711 | Beetle, golden, new species.....--..------ 77 
Silacea: <2. 5 5..05=-ecesece 711 | Beetles of genus Echocerus..-...-.---.-.. 79 
PSU OPO LOS eee iets ee ae eee 67 North American scolytid, synon- 
INtSLCalatuSsecis-= see eee 67 YINiy Osan sep eeee seer 605 
PAIS IS TEGTIS) ee meine sisioninc aie erin eetein = enero 183) 187) Belone seo. ssseee: eee ae 167, 168, 169, 170, 173, 178 
Assumption Island, birds on eee eee 509520) | "Belonesocing i---=-- e-em ee eee eee 223 
AsternopteryX 2DUS- owes-<66-cn— eee e a= = 150: | sBelonidec coo. sso -eeeeeae 167, 172, 173, 175, 178 
gunnelliformis -.......--. 150, || Belonini 22.2.2 .stcseeceete tee eee 172, 178 
JAMIN oso 52 a sooaasesasssssseoesasesses- 163,165 | Benedict, James E., on a new genus and 
AS TOG CSRS seer miiceeer eae eee eee 83 three new species of crustaceans. .-.-.. 615 
laridus:. <--5-= 425550 n--- eee 88,110 | Benthodolium abyssorum..-..---..-.---- mr 
MOWyFONUS - ae aoe =) 83 pacificum, new species. -.. 11 
stellifer, new species. -.--...-. 83°’) Berenice (20. 0. 2se0 sion seer ee eee eee 756 
86, 91, 109,110 3erenicides -<< 22525242 4225-se nee ee eee 756 
Astroides calycularis)—-o2---es--22 = 2-2: 740 | Bernieria madagascariensis. -.-..-.---.-.. 543 
Attalats\ emeraldlasso-oceemeteeeneeeeeeeee 672. | ‘Bimaculatus 22. .-2+o- cs oo seee= eae eee 213 
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Birds, catalogue of those known to occur | Brazilian screech OW! ...-.-.<...--s------- 662 
among islands north and east of BAZ 2a st ae nase ae ae aw aiaraiae 321, 326, 329 

Pile (areas Cale seen eieteia> sioner a 539 | CON retsrerseslatetein em ata arate releereets 322 
collected by Dr. Abbott..-..--.---- HOO DLONUNIC ise ceciscaeceece sss ese ase 716 

from Aldabra Island.......-------- 509 | IBrevAPONNIS: 25.7. seeeeee ace sole nesses 673 

Alta; Mira: MiexiC0- <<. --= 00m - 627 | British Columbia, amianthus from......- 292 
Assumption Island-.-..-----. 509 | serpentine from... ..--- 292 

Coétivy Island.-....-....----. 519 | Brochets ou lucioides...... ----..-.-... 178 
Hates Ce os ere min ctcsawiaes<'= <5 2 518 | Brooksella, new genus ..-.---.---------.. 611 
Gloniosaslande~-- toes =- = 524 | alternata, new species -..-.-.- 612, 613 

GAN hay ns oe Snot ce fe, 649 confusa, new species..-.-...-. 612, 614 

A SWAY TS - cone == ---nn=-- == GAO Pe Brooksellidiate.--a5-=e==s esq oases wee 611 

Margarita. ...---------------- GOR MP BrO wap OliC Ase ae misioe access aeiealaie= re 654 
Providence Island.....------- HLOMMBrmhils BaGruseeasscsacesseseeceesescses se 173 
Seychelles, Amirantes, Glori- Srv Ophilasaseec ce scene ee eee eee 17 

osa, Assumption, Aldabra, ‘Bubo! buboiturcomanus, -----------------. 455 

and adjacent islands. -...--- 509m Ra hOMid we occe. coe ea eee eee 542, 662 

new, from Galapagos Archipelago - 293 3ubuleus bubuleus..-..----- 512, 516, 519, 531, 541 
species of.-..----------------- 619 | Bucanetes mongolicus ....-..------------ 462, 574 

passerine, new American family of- 4290 SBueco bicinctusscc-ce.- cece oeccc ate eeeees 665 
Black-billed petchary..-.---------------- CSM PP acconidse cose ocean soc eaeeeeneeeeee 665 
and white tanager..----.---------- 677 | Buchanga aldabrana ..-----.....--------- 537, 543 
vulture. .---------------------+----- 661 | WALlGONt! /25<5cccecs sme eecseecee 543 
skimmer ..-..----------+++-------- Goss Budiytesrcitreolaje--s2e-e 4-25 -snaeeeeeee 580 
-winged palm tanager..----------- 677 Giireoloideseeesce ae ose ee eee 469 
Blennius.-..-...------------------------- 149 | Buff-breasted humming bird...-...--..--- 668 
gunnellus ...-.--------+-+------- STA OS EB limit G20) aoa le amlee =o eee oitmelnett area 5 
MUTceNOMESs = == sso +1 — 1H Oe OB lim UU Seem esos asc ccna. sa elses eee 5 
polyactocephalus---.---.-.---.. 150 SEtEMESI9 = ose 6-sse os seeee 5 

TUN} aot CooosSeeeseensseceeees 150 Deldingssscoe con osc aenee 5 

eS tee etree ears sees stata ee l= 150 COOD GV ease) ase saainacenn ee ae 5 

SB GW eee = oeiaeiate anes =a aelei= minim 150, 151 iN SCON AGN Seems ser tee elo 5 
Blennioides”----=--------.--------------=-= 221 ibeldin ieee see eee 5 
Blepharoprocta ....-.-------------------- 393 Levisesss<soecem nsec eee esemeee 5 
Boat-bill, Central American.....--------- 627 Dilulareee see =a see eeeeeee eee ee 5 
IBGIPOCELASsMArGuUS occ == semen = =e = 723 SKAMGUSI eee Ns ee Secesaeenoss 5 
OVENIE) osonosacuseespnoeEEeEce 723 VarloviS:ccsseiseeeae= 5 
humetachus) =~ 2-2-9. a ea Zoe eBulla  Didentatals-c-----.--s--isce= =e mere 27 

Bam yen ped ON jects ale i= =i ome sale winlnm orn' 765 Diplicatacms-nsessecens sa eeeeamer sae 27 
Bonaparte’s woodpecker......-..-------- 666 | Siriatac.cececesessosioses see eeee eee 32 
ES OREQUCO DI OM iret eters lalla (seamen == NAMI RTT a tens Ear aw cow Seca cle cic elstatsieteteree 32 
Bostrichocentrum......------.----------- 3,4 CHIP OAM Sere stea ania = eee ie 32 
veracruziana, new lin Gata we. sos csesteote seems oc 32 

SPOClOS = ee ees ens 4 SCADTAs Conca oeeee sates eeeeces 32 

‘Bostrichus) COrMUbUS -4-<- <2 ---.- 0 -ccsc ee ZOOM MB nilinellatec: csssemesecsesece ses secitie cscs 30 
CUCU see se cectaais ee a ictawiereralors 608 Bnllinuilaene came cere coe acloeewaiscececonss 32 
xanthopraphus.---...---....- GIO NB an tin oe PLUG ieee eet eee eae tara 630 
KVOSLAP US cee ers. a= — == GLO} | Buprestid 2 ss <2 -\-c ec eee =r = 2-=====— 704 

BESO SLO O29 UC Eyes Stee ale a ei yale a= = = 67 surbonid Beeeeesacs sae Seer atonal elace 459 
Sion atus-ne essen == sees 7 | Burns, Frank, fossils collected by------- 22 

Hee MAG Seales ee a raiaciee =a 7 BuO} cee oe eee are ese ee 183 

BBO ISIS CLIC OMS seater ate ere arena iieteraieie= Seis te 258 Bursipari vel Incubatores:a--.-<.------- 156 
HH MASHINAMS yoscece cece secceceses QUSw ER IrtoOn La weaet eee ea ee Mane ae se eccer 308, 329 
Botys otreusalis.--.-..-..-----...--.-.... 273 elon @ataise sn cecs ase aeenteee == 309 
SNCs) eee easement sa aaiere 273 CAN @anyICCNSlIWe=..5 seme seee eae 309 

ET ACGM pee caeccis ce sm skin —owicke ceeeaasis 645,646 | Buteo albicaudatus ....-..----------.--=- 661 
greeni, new species -.........--.- 645 fOLO KA See eee eee ooseneoos 454 

SESarene OTULCL Ce eee tote tetera tole team arate mee oi wlolat ai 633, 645 DIUM DCS sesee see ee 453 
PNAC OMNES eae eter =\aicck eiviscisineccccie ec 645.6460 i Buteonides aca oleae eee 525, 538, 542 
IE TAC My StOM Wee seer smaeiniis cee oe.cce is 393 | Butorides atricapillus...-.---- §12, 515, 519, 531, 541 
robertsonii, new species. .-. 393 robinsoni, new species --.- --- 655 
Brachycyttarus subteralbatus --..-------- 645 | StTialaec- ssc on cs sacs 656 
Brady CiwevusiNOrnit.< ese =n /aiclo-cs 723 WAIT@SCENB2 oe - vais iee'cmcsina eo 655 
minor, new species ...-.---- 723 3utterfishes, proper name of..-.---.------ 147 

Braly, Miss Etta, coleoptera collected by. 729 | Byblis, new species........ eintapate cipsivelvecs 602 
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Byblis agassizi, new species.....-..----- 599, 603 | Calopteryx iridipennis-..--........-....-- 140 
SAVE AT C eeeetelele eteee 602”) Calosoma procerome---c-.-25 25 5e==e eee 702 

VOW PICOMMIS seeeoeeceeesee rene 599, 601, 602 | Calvert, Philip P., on East African odo- 
SINUS ses 5 osetia asotscSssc¢ 596, 601 Tia bay ee a ee ee 121 
Byssanodonta.....----------------+------ 317 | Camarhynchus bindloei, new species... --- 294 

compressirostris, new 
SPCCIOS=c2- ace eset eee 294 
habelice seceme eae ae eee 294 
Cac aUIE eee nomena seen 542 incertus, new species .... 294 
Caceabis saxatilis chucar-.--------.--..- 499, 588 Psittaculus=——-- see 294 
Cacergates unifasciata.------------------ 144 Balan eee epee eee 294 
C@mnagrioninswlareses= a. ==-=- se — = a— 142) || "(Cambardiacesessseseee Saree eee eee ener 322 
GCrenotropuGeeeeee see] este ane Ree e eee 20T | | Cameroniaiaa= sae se aaiee ae ee eter eee 321 
Calandrella tibetana....--.......--------- 467 O79" || Campy). pHi en cn te oe eee eae aie eee 50, 51 
ACWhIOSEGISE sash 579 myriapoda collected by-.------ 47 
Galandridee yea -se- ee ee eee eee eee 716 | Campephagide#-...............- pepe Sete 543 
Calidristarenariaes.-s----5---=--- 502, 527, 540,656 | Campephilus guatemalensis.......--.-.-- 629 
California, anthophyllite from-..---..--- 291 | Campodesmus carbonarius..-.-.---.--.-.--- 82 
chilopoda from! =:22----=-.---.= t# | Campophapidie.-.---- .----- sees sees see 492 
mollusks from...--..----- ee 6" Camptoptera:s ia. cc ee ae eee eee eee 642 
new species of snake from. .-.-- 117 | Camptorrhinus hystrix ....-......-...-.- 715 
Gulf of, mollusks from....--- 13") Canada serpentine frompe-.—--- oes 292 
Lower, Chilopoda from-...-..-- 71 | Canary Islands, Chilopoda from..-.------- 61 
Callacanthis burtoni --.-=---=-2:--.-.---- 461 | Cancer hastatus..--..-.-..--..---..-..-.- 350 
Waillexe Dales rrete cee ta eet tetera steal aletatal 275 Melagicus = o.-= jesse eae eee 350 
daiksha.-sc2teteeeeoceee meee 275 | Cancellaria centrota, new species.......- 13 
Galltiryacreeeseee ee nee ae ee eee er 245, 683, 762 10; NOW; SPeCleS mies censeeeee 14 
florella. 2292-22 ssecnene seer see 741,762 || Canthelea..<o-.j,..<- 22. cceeee -- sek aes 258 
Callisoesesse-ettee cee eee reese ee esas 683 saturatella..:-- 2sc.cee sees 258 
@allinectes=se-sa=eeseee se =e ease eee 3495 | sCapriml 27 cece cee eee eee 507 
THRO NS soo s5SqaaeadssSocates 362, 374 | Caprimulgid@ ..--.----..-=--...---.- 534, 542, 668 
Dellicosus = 2a. 2. 5-2cce secre 365, 374 | Caprimulgus aldabrensis-..-.--..--..----- 534, 542 
bocourtin(})ees--eereecaeee = 365, 374 madagascariensis -.--..----- 534 
Canta eee ee eet eee DO1, 004 | CAPLISCOS ese eee arm oa we ae ell 226 
larVatus! =. 2. siecace cee sete BDL 308 ot4 || SORE ADE SO ee seme esate ees ete etal ateeerea 223, 702 
PUGS pee eee eet 366s) (CaraACdna separ sale cieenneneeecmaee ene 662 
OIMMAtUS too seeo coe eeee ene ese 356,374 || @aradrinide 22... ese2 2s =< se bie eee eee ee 271 
sapidus, new name ...-... 352, 368, 373 | Caraphractus .....-.---.--...--.--.--...- 642 
acutidens,new subsp. 354,373 | Cardiophorus paternus .--.-....----.----- 705 
UGEMNIGS) pecans ccoecoceaseseuce 363, 374 | Carapus acus ..----.--.--------------...- 151 
tUMIGUS) 282 ecoeeee ese ee Sd 359 ote | OAL GNA is eestor ee sleet etree rete 672 
var. gladiator ...-..- 350, 360 DHONI CONS er ee = Seer 676 
Callintorplalsssecee ce te see ee eeteee eee 278 | TOPINSONU =e ses see eee 676 
PLIMCIipalisi-sseeeeere eee 278 | Cardisoma guanhumi .....-..--.-.---.--- 682 
Walliodeso 127222 esses copeceee an se eeeeeers 254) |. Cardita.eas<s sec 2-3 eee ae eee 295 
pretiosissima, new species.... 254,279 | Carduelis carduelis caniceps..-----.----- 461 
PINOT eace ees oe ee eee eee eee 254. | (Carine MuUrivora -ee-se- s<-en eee ener 542 
(CHIU TINS aacscocsceaeaeassesaoseos= 595 noctua bactriana.-....-...........- 456 
LS VinsCwloOste= =e eeeeeecee 595" || (Caroliaweacsmcceaa- ce see eee selene eile 21 
Mathik elves cers ca es eee eee 593, 595 floridana, new species-.-...--..-.--- 21 
Calliostoma iridium, new species ...----- Tl Oarpintero esha esese tee en ee nee eeete 666 
turbinum, new species .--.--- 8 | Carpodacus erythrinus ........-.--..---- 464, 575 
(CRIN SEE TILOE, oe soodocaScbbsonds cdodesaseasé 296 rhodochlamys....--..--...--. 576 
@allGcardiatea seco eeeecen cstewisee cee sae 17, 19 S@VELLZOVA .cececec eee oeeeee 575 
gigas, new species ........... 18 SLOMCZ Ks: ose eeee eee 576 
lepta, new species....-.------ 17, 18 GE alee lree iat ater 464 
ovalis, new species..-.....-.. 18 | Cassida vigintimaculata ...---.-.---.--.- 711 
Slearnslieemasan mar aacee taste Ti | @astalia. 322-5 eseee se eee eee ee eee 295, 314 
WME pon bose sshesSeecsauors 17 GUpPILellesn esas eee eee 299 
Callogonia angulata, new species --.------ 19 | truncatus. ses-sce=s- sees eee 314 
(Callosuneeere-set ane e aceasta eens 268:-| Castalina. 222.222 22s¢eeacieenaseece eee 315, 332 
Gyan epreepar ene ee ane 268 -| Castalins:2 2 s2ss-5-a--5505 5-222 o-e sees 755 
evanthides. new species ..-.--- 268, 279 hy poleuCussees=--ee-=es eer 239, 755 
MOUs Teh emer ee eine alalemtatatatas=(erels 758 PeEpUl Chae. asses =e eee ee 755 
hildebrangtil ((2)- cc ...-=-s5- 243 | Catharista atrata .........cscee--s0-6 661, 682, 684 
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Catharsius pandion....-..----- --------- 707 | Chetura cinereiventris lawrencei.-.-.---- 668 
G@athartes auLass sos. < sa 610 =o ein eme === 661,683 | Chaimarrhornis leucocephala .------.---- 481 
Gatharti ce tesesaare aes le cme a l= == iain GGUalia@ nal cidid sess er een esse = cee eeneee 633 
Catochrysops ------------------+-+-------- 754 | Chalcophora pubiventris.......--..------ 705 
ASO PUSSEE Ee eec eres r= 755 | Chanler, W. A..---..----------------++- 143, 259 
@SWSEseosacbsoaneechopaca. 754 coleoptera collected by-.. - 687 
G@atopsilisigss=see se -eeere nee - =~ === 245, 263 diplopoda collected by. --- 81 
GRAVY Soeacoucboesaaoecadoeene 245, 263 | lepidoptera collected by.. 259, 741 
Cebus apella......----=..----------------- 651 Expedition, odonata collected by 143 
@eixmpiva eee oo - <--> se ean ise rion 1 7m RON ATACIC SS eee een ede amine an a marae nae 205, 206 
Wentroblonnioidelkssse. 4=-2-6s-524~ ----- - 1500 m@haracinal accaccses ese oe ess oan ac no oeee 206 
Centrogaster. ...-..-------------+---++--- [SSelMODALACN eee aac eloaa= ss oe ea 205, 206, 207, 213, 215 
@WontronoO tine ses. - = =.= =e) -~ === == 150m MO haracinid aecee esse a cee =eieeianem er mieetar 206 
G@entronotis).-.-.----------66ee--=--n c= = Te MO DAL ACINIC Oy ae\sioeeesem eae iam i= 205, 206, 207, 213 
@ontronovusee eee sees eee = 147, 149, 150,218 | Characiniden.....-------.---------------- 206 
alectrolophus..-------------- 150) RCharacinineeesssseeesesete =r oer eae 206 
MPUS ee aaa = me ce <n seins == 150 | Characinoid genus Tetragonopterus - --.- 995 
crista galli........----------- 150 | fishes oe eset essen eee 199 
dolichogaster ....-...-------- 150 | differential characters 
PANG AtUse saeco eee isise Selee(einl:- 150 | Ofeseteenteoeee en 205 
gardenii ..-......------------ 218 | Characinoidei ....------------------------ 206 
gunneliformis....-.---------- 150) (n@haracinstessseees-eeseaeeee aman eee ae 205, 206 
Punollaseee 3: eesee-=sccssr=- 450: | Characinuss.- 5.5. senseeseneeee seas scene 203, 215 
nebulosus....----.----------- 150 MOLES ON) ess aaeciare teria ee ae 213 
TING OTs = salaiscinis=lewiniin-l=='== == ~i== 218 | Gib DOSUSiee-eeese ee =e 213, 214, 215 
spinosus..-..--------+-+------ 217, 218 | IMMsACulabUs ease een eeee eee 214 
POROUS ena eae ase alesis ale(nioi= = 150 pulverulentus.-.......-.------ 214 
Centropus insularis. ----------------- 522,533,542 | Charadriide ....----.---.- 501, 520, 527, 540, 589, 656 
Centurus elegans..---.-----------++-+----- 666 | Charax.....2--.20..---------005se==e 213, 214, 215 
ganta-Cruzi-.--.----.------------ 666 | Charaxes...--...--------------------- 237, 262. 753 
subelegans -. -.------------------ 666 PRUCUS Sree eer 753 
ternicoloracesesesesasi-oase==—~ = 667 CANCIOP Ore see = eelaleetele miele =ietalel=i 262 
ET COlGiaee a sesere ma aac iste = =="l= 666 Castor. s----== Bee ee aoe scoters 262 
Cephaleutherus......-.-------++-+++++---- 195 chanleri, new species ---..--.--- 262, 753 
maculatus...------.------ 195 CLUN PLOW sete eerie ayes a= 237 
Cephaloptera...-..----.--------+--+------ 195 | étesippormc.sesus ess ceeeeen eee 753 
Cephonodes ...---.------+-----+-+---- 264, 270, 278 eupalecasasecseeencete ssa eee Tos 
hiylasesaessee ce ees aces 264, 270, 278 GUM ETIANA acess 5 = ee = 262 
Cepola.....---.-------- +222 ee ee eee renee: 148 Kinki ose nejseea eer eenee 262 
macrophthalma..----------------- 148 neantheSso-. 04 --- eae ea= aaa 262, 753 
rubescenS .-------------------+2-- 148 SabulMmUSteosce-ce == eer aes 753 
Cerambycid@® ..-..----------+---+-------- 709 xiphares.-...----------=--<-0---- 754 
@eranchinesceese ses os Seinen =e == 264 ZOOMNA Sse S eee ea ere cea 753 
MOlliSseo- 52 ~~ com er-------- === 264 | Charops..-.-.-----------------+-------+--- 644 
Cerapterocerus. ..-.-------------+--++---- 639 | erythrogaster, new species -..--- 644 
Ceratites jaspideus.....------------------ 710 | Chaure..---------------------+----222+--- 662 
Cereus swartzii ...---.-----------+-------- 669 | Chelidon erythropygia..----------------- 495 
Cerion pineria, new species-------------- 6 TUSUICD enol las anne ie ajo =l-1=i-l i= 495, 587 
Ceroplastes actiniformis ----------------- 634 | Chelidoneura..-.-.------------------------- 320 
Certhia familiaris hodgsoni-------------- 471 | Chelidonopsaro ..-...--------------------- 171 
himalayana.-.---.--------------- 470 | Chelidonopsis.--------.-------------- 320, 326, 329 
Certhiid ...--------------2------+-- aaaids 470 AP Gib eecnapersorcecssesee 320 
Gerthiolasceees: o= --2 += ace comics <i 507 ITU Os eee neem 320 
Ceryle americana. ...------------+-------- 684 | Chicnaspis graminis.-.-------------------- 637 
THAISEVALI Aa eee cose e cee ees isles 497 | Chilades -.------------------------+--+---> 754 
torquata ..-----------2------------ 629 mahallokos#na ...--.--.-------+- 754 
UNC aie wee eee oes aoc o ene sen cnna' = 658 | Chilonycteris macleayi-. ------------------ 777 
Cheetechelyne..--.--------------+--+0---- 72 | Chilopoda, a family of. ------------------- 63 
vesuviala .....------------ 72 | Chiloscyllium ...---.---------------+----- 211 
Whrstodonees: =e -ssc~ = asco ww ~ ne 180, 182,226 | Chionaspis americana. --.---------------- 635 
lineatus..--..---.-------------- 180 eleagni ..---------------- Sees 635 
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